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HeftpoKOMnbKyrepoB. 

^MeilKa naMRTH no^aojifler xpaHHTb HecKOJibKO 6htob hh^^opmbuhh h xapaioepHayercfl 
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aicTHBHoro cjioA 3, OAHoro 6apbepHoro 4 h oAHoro naccHBHoro cnon 5. 
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flqEMAIIAMflTH 
*06jiacTb TexHiiKH 

* HsoGpexeHHe oiHocirrcji k BBiqHCjnrrejiBHOH TexHiuce h Mo^cer 6£iTb HcnojiB- 
soBaHO B sanoMHHaionQix ycrpoScTBax KOMnBKrrepoB pasjiHHHoro HasHaqeHHH, b 
5 paspaScmce CHCxeM accoimaTHBHEDC sanoMHHaionmx ycrpottcTB, cosAaHHA CHHancoa 
(3JieMeHTa ajieicrpiraecKofi qenn c nporpaMMHpyeMbiM ajieicipHHecKPiM conpoTHBJie- 

HHBM) am HCHpOHKHX CCTeft, COSAaHHCM 6aHK0B flaHHLlX C npHMMM AOCTynOM, C03- 

AaHHCM BHAeo*ayAHO aimapaxypu hobofo noKOJieioui. 

npeAuiecTByiouiHS ypoBeub TexHHKH 

10 B coBpeMCHHUx KOMiDbioTepax HcnojiBsyiOTCH sanoMHHaiomHe ycrpoftcxBa 

pa3JiHHHoro HasHaTOHM c OTJnwaiomHMHCH xapaKTepHcn^KaMH no cKopocrra aanncH, 
BpeMCHH xpaHCHiw, BpeMCHH flociyna h CTHTUBaHHH HH^opMamm. 3to cymecTBCH- 
HO ycjiOHCHHCT pa6oTy BtraicjiHrejibHtix ciicreM, yBejiHHHBaer speNw noAroxoBKH 
KOMiiBiOTepoB K pa6oTe, ycjioHower npoSjieMy coxpaHeraiH HH$opMauHH h t,a. 

15 OahoS h3 npHopKrembix sa^an cronmeii b o6nacTH MHKposjieicrpoHniai rbjiht 

ercH cosAamie yHHsepcajiBHO sanoMiniaioiAero ycipoficTBa oSjiaAaioiqero BHCOKoii 
CKopocTBK) sanHCH H cwThiBwrn ([H<j^opMaaHH Hap^Ay c GojiBiuHM BpeMeHeM xpa- 
HeHHH H BBicoKoii HH^opMarpioHHoif njiOTHOcTBK). BMecTC c 3THM HMeexcH SoJiBinaa 
noTpeSnocTB b cosAamiH a^^eicTHBHoro h npocroro ajieMeirra cHHanca jxm nefipoH- 

20 HBK KOMnBioTepoB. OxcyTCTBHe xaKoro sneMeHxa CAepsKHBaer cosAaHEw peajiBHBix 

Hei!pOK0MIIBK)TepOB. 

BMecre c tcm, noTeHqnajiBHBie bosmo^ogth ^raiiHecKHX npHHi^moB sajio* 

)KeHHBIX B OOHOBy pa60TBI dJieKipOHHBIX yCIpoKCTB nOJiynpOBOAHHKOBOit MHKpO* 

3iieiapoHHKH npaKTHHecKH HCHepnaHBi. B HacToamee Bpewa Hwer HHxeHCHBHBiff no- 

25 HCK HOBBK npHHimnOB ^yHKHKOHHpOBaHHfl H npOHSBOACTBa 3JieKTp0HHBIX yCT- 

poiicTB Ha ocHOBe HAefi MOJieKyjwpHoii aJieiopoHiiKH c HcnojiBSOsaHHeM MOJieKyjmp- 
HBDC MarepHajioB hjih cynpoMOJieKyjiKpHBix ancaMSjiefi. 

B paGorax [1» 2] npoaHajrasHpoBaHa B03M0HCHpcTB HcnojiBSOBaHiu XBntma 
3jieKTpoHHOii crpyfcrypHofl HeycroftHKBOCTH HHSKopasMepHBix npoBOAao^ CHcreM 
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B KaHecTBe ^iQHHecKoro npuHimna, Ha ocHOBe KOToporo bosmo^o, b HacroTUOCTH, 
cosAaHHe sanoKCHHaioiipix ycxpoficTB hobofo noKonemui. B 3Toit paGore paccMaTpH- 
BaKxrcH TCOpeTOTecKHe ochobh AaHHoro hbjichm c tohigi apcHHa MOJieicyjwpHofi 
3JieKTpoHHKn, aHajiH3HpyK)TCH ycjioBBW H napaMCTpti, onpe^ejiHioiime ero xapaicre- 

5 pHCTHKH. npHBOflflTCK AaHHHe HO OAHOMCpHBlM MOJieKyJIHpHHM CTpyKTypaM, npe^- 

craBJDHomHe HHxepec fljm nocTpoeHHH yKasaHraix 3JieicrpoHHBix cipyicryp, a xaioKe 
paccMarpHBaKyrcH oco6eHHOCTH CTpyicrypHofi Heycroft^HBOcrra h . anajiroHpyiOTCH 

BO3MOHCH0CTH CXaTHHeCKOrO H flUHaMOTeCKOTO ynpaBJieHHK npOBOAHMOCTbK) OflHO- 

MepHBix cHcreM. 

10 yKasaHHHft $H3OTecKiifi npuHi^Hn onqpfiraaer nepcneicTHBH KOHCTpynpoBa- 

HHfl sanoMHHaioiuiix ycrpoiicTB, ocHOBaHHBix Ha hobbix MexannaMax xpaneimx h 
npeo6pa30BaHHH HHC^opMamm, a xaicHce b no;i6ope cooTBeTCXByioimix MaxepHajiOB. 
ripeACTaBJiHercH Becswa OHeBEAHUM, noxeHujHajiBHHe bo3MO)khocth MoneKy- 
jwpHOH sjieKipoHHKH Cy^yT pacKpHTTEi B 6ojibmeH Mepe npH COSflaHHH HeftpOHHBlX 

15 Cerefi, COCTOOTIHX H3 HCftpOHOB H CBHSHBaiOmUX HX 3JieKTpoaKTHBHbIX CHHancoB. 

CosAaHHe cpeflCTBaMH MOJieKyjiapaofi ajieKipoHHKH HCKyccTBCHKHX HefipoHOB, pas- 
jiHTOoro THna cencopoB, BKjnoHeHHHX b eOTHyio cctb, onqjoex nyrs k peajiH3aunH 
Bcex nonreHimajiBHBix B03M0>KH0CTeii sanosKeHHBix b HeiipoKOMnbiOTCpHoii iiAeo;io- 

THH, nOSBOJIHT COSABTB npHHI(HIIHaJIBHO HOBUit Tlin HH^OpMaUHOHHO BBTmCJIEITeJIB- 

20 Hfcix CHcreM, H noflOHTH BnJiOTHyK) K penieHHK) npo6aeMLi cosflaHHa HCKyccxBeHHoro 
HHTejuieKxa. 

HsBecTHo ycxpoiicTBO, coffepHcamee HH^ixm naMnra, KOTopBie Moryr 6bitb 
HcnojiB30BaHBi ffflK xpaHeHHH HH^opMaipiH (cm. naxeHT USA 6055180, MKH GUC 
11/36, 2000r.). 

25 Ochobhbim HeAOcraTKOM HasecTHoro ycipoilcrBa mnsincH to, hto oho no3Bo- 

JWCT npOHSBOflHTB mOOIh OJIHOKpaTHyK) 3anHCB HH^OpMaUHH. npHHCM JSjm CHHTBIBa- 

HHH HH4)opMaimH Hcnojib3yeTCH oiroiqecKHii Merofl. HcnojiB30BaHHe ormiHecKHx 
ycTpoHCTB cymecTBeHHO ycnomiHeT h yBejiaroBaer pasMcpti ycrpoflcxB, a raioKe 

CHHJKaeX Hafle»CHOCTIi CHHTUBaHHa H3-3a CJIOHCHOCTH nOSHIWOHHpOBaHHa OriTHHeCKO- 

30 ro Jiyna. B jcpyroM cnoco6e aanHCH onncaHHOM b flaHHOM naTenre HcnoJiBsyercH 3$- 
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$eKT xeiuiOBoro npo6oA, KOToptiK BWBm npHnosKemieM BHcoKoro HanpAxceiniH. 
HeflocraTKOM joiaHHoro Merofla saiiHCH ^BiwercH to, to) oho noaaoMer npoH3BOAHTB 
TaioKe jiHmB opfiojspeLTHyjo saimcB HHt^opMamiH h ipeSyer HcnojiE>30BaHRH BUcoKiix 
HanpA3Keimfi dJieKxpcRecKoro nojiH. 

5 HsBecTHa HHeftKa naMam, coflepacamaa xpexcyiOHHyio cxpyiciypy, cocroHmyio 

H3 flByx 3JieKrpoflOB, MejKj^y kotopeimh pacnojiOMceHO BHCOKoreMnepatypHoe MOJie- 
KyjiHpHoe coeflUHCHHe (cm, naxcHT JP 62-260401, MKH HOIC 7/10, C23C14/08, 
HOIB 1/12, 1990r. h craTtio [4]). Kbsecroaa OTCfiKa naMHiM HcnonB3yeT npHHimn, 
ocHOBaHHBili Ha HSMCHeHHH 3JieKxpHqecKoro conpoTHBJieHHa MoneKyjijipHoro coeflH- 

10 HeHHa npH npKJio^KeHHn BHemHero aneiopHqecKoro nojM. npOBOOTMOCTb MoneKy- 
jwpHoro BemecTBa momcct npHHHMaxb flpa chjieho paanmtaiomHXCfl: sna^eHJiH, hto 

nOSBOJIHer XpaHHXB O^H 6hT HH^OpMaE[HH. 

OCHOBHHMH HeflOCTaTKaMH H3BeCTH0H HTCfiKH naMliTH flBJWIOTCH HH3KOe 6h- 

cipofleficTBHe, CBHsaHHoe c 6ojismHM BpeMeneM nepeKino'ieHHH conpoxHBJieHHH h 
15 BMCOKoe Hanpa3KeHHe iraraHUH (okojio 60 B), Koropue cymecTBeaao orpaHHHHBaiOT 
HcnojiB30BaHHe yKasaHHOH OTefiKH naMara b cocraBe coBpeMCHHEiix ajieicrpoHHBix 
ycrpoiicTB. 

HssecTHa xaioKe ^e0Ka naMKra, coAepMcamafl TpexcjiofiHyio cnpyicrypy, co- 
CTOKmyio H3 AByx 3JieKTpoflOB, Me}Kfly KOTopLiMH pacnono»ceHo HHSKOTeMnepaxyp- 
20 Hoe MOJieKy/wpHoe coeAHHCHHe (cm. nareHT USA 4652894, MKH HOIL 29/28, 
1987r. H craTBK) [3]), PaGora HSBecrooii OTe&ai naMarn To^e ocHOBaHa na HSMene- 
HHH 3jreKTpHHecKoro conponiBJieHM MoneKyjiapHoro coeOTHemw npH npHJioHcemm 
BHemHero anerapHHecKoro noM. O^bko AaaHoe ycrpottcxTBO, b oraHTOe or BBime- 
npHBCAeHHoro, xapaKxepHsyerca SHcrpuM BpeMeneM nepeicmoMeHHii conpoTHBJie- 

25 HHH H HHSKHMIl pa60HHMH HaiipHKCeHHaMH. 

OcHOBHBiMH HeAOCTaTKaMH HSsecTHoro rexKHHecKoro pemcHHH aBJiaxoxca, 
Bo-nepBux, HeB03M0»CH0CTB oSteflMHeHHa cymecTByiomeft TexHOJioraH npoHSBOAcr- 
Ba nojiynpoBOjEWHKOBBix npH6opoB c npejuiOMceHHoft TexHOJioraeft HsroxoBJieHHa h3- 
BecTHofi jraeftKH naMaxH, t.k. HcnojiL3yeMue b Heft HHaKOTeAmepaTypHHe MOJieKy- 
30 JiapHue coeflHHeHHK aBJiaioica MexaHHuecKH, a rjiasHoe, xcpMHHecKH HeycroiiqHBBi- 
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MH BemecraaMH, oxiQoo6mmsi BfiwepxcmaTB TeMnepaiypy tootko rq 150**C. 3to He 
no3BOJWCT npHMeHOTs Hx coBMccTHo c coBpeMeHHOft TCXHOJioraea HSrOTOBJieHHa 
nojiynpoBOflHHKOB, HcnomayiomHX b TexHOJiormcecKHX nponeccax xeMnepaiypH flo 
400^C. 

5 Bo-BTopwx, H3BecTHa)^ OTeftKa nmam cnoco6Ha xpararrB tojibko oj^hh 6ht 

HH^OpMaOHH, TO) He HOSBOJIHeT HCnOJIBSOBaXB ee npH COSflaHHH yCTpoSCTB C BHCO- 

Koii im^opMaipoHHoii njioTHocTBK). 

KpoMe Toro, ^ttOHHecKHe xapaicrepHCTHKH irpHMeHeHHHx MaTepaajioB o6y- 
• cJiaBJiHsaioT HeyAOBiieTBopHTeJi&Hyio noBTopneMOCTB UHKJia (sanHCB-HxeHHe- 
10 crapaHHe). 

Bee BHnrerrpHBejEieHHHe, a xaioKe HSBecTHHe b jraxepaiype mtPcm naMHXH 
AaHHoro THna HweKyr o6mf^ HeflocraTOK - no3BOJWK>T xpaHart jihiiib o^hh 6ht hh- 
^opuauHH. 

PacKpbiTHe H3o6peTeHafl 

15 B ocHOBy HsoSpereHna nocTaBJiena aa^^a^a cosAaHHH npHHitHiraajisHO hoboiI 

ffqemcH naMain, Koxopaa nosBOjwjia Gm xpaHHTB neckojiBKO 6htob HH$opMai¥HH, xa- 
paKtepHSOBajiacB 6h 6HcripbiM speMcneM nepeKiTOHemiH conpoiHBJieHHA n hhsioimh 
paGoHHMH Haiq}^eHHJiMH, ho npH 3tom no3BOJiJiJia 6bi coBMecraTb xexHOjiorHio ee 
HsroTOBJieHiM c TexHOJioraeS npoHSBOACTBa coBpcMeHHMX nojiynpoBOAHHKOBBix 

20 ycrpoficTB. 

3x3 sa^ana pemeaa tcm, hto b OTefiKe naMHin, coAep^Kameli xpexcjioiiHyK) 
crpyiciypy, cocTOHiAyK) hs pfiyx aJieicrpoAOB, Me^fly kotopbimh pacnojio^ena ^yuK" 
miOHaJiBHaa aona, b KanecTBe sjieicrpoflOB HcnoJiwyiOTCH Merajui h/hjih nojiynpo- 
BOAHHK li/HjiH npoBOAsnpiS: nojiHMep e/hjih npoBOAHOiHil h oimnecKH npospaHHBili 
'25 oKHcen HJiH cyJIB^^q, a 4>yHxuH0HajibHaH 30Ha BKznojiReHa H3 opraHH?eciciix, Meraji- 
jiopraHHHecKHx h neopraHH^ecKHx MaxepHajiOB co BcipoeHHEiMH b MoneKyjinpHyio 
h/hjih KpHCTajijnraecigao cipyKiypy pa3jnrn3LiMH THnaMH aKTHBHEix sjieMeHtoB, a 
TaKxce HX coHeraHHfl j^pyr c j[q>yroM h/hjih xnacrepaMH na rx 
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ocHOBe, KOTopBie R3MeHHK>T cBoe cocTOKHHe UJIH noJiosReHne noA AeitciBHeM BHem- 
Hero ajieicrpineckoFo nojifl k/hjih cBeroBoro HSJiyneHHH. 

YKaaaHHoe BtmoimeHHe OTeftKH naMara nosBOJiKex cosflaxB sjieMeirr nmxm c 

Ojmo6irrOBBIM HJm MHOro6HTOBiiIM CnOCOSoM aanHCH, XpaHeHHH H CHMTMBaHHH IIH- 
5 4^0pMaDCHH. npH 3TOM HH<|)OpMamiH COXpaHHeTOI B BHfle BeJTIHHHHBI COHpOTHBJieHHH 

^yHKiiHOHajiBHOH 30HBL JSflSi s^eHKH HaMflTH c oaho6htobbim peXCHMOM xpaHeHiiH 
HH<|)opMauEiH BejiH^TOHa conpoTHBneHiifl H^eitKH nMeer ABa ypoBHH - bucokhh (coot* 
BCTCTByer SHaneHHK), nanpHMep, 0) h HHSKHtt (cooTBercxByeT SHaHeHino, HanpHMep, 
1), a juui mtPam naMKTH c MHoroSnroBEiM pe>KHMOM xpaHemiH HH^opMaiviH bcjih* 

10 HHHa conpoTHBJieHHH HHe&cH SMeer HecROJiBKO ypoBHeS, cooTBercTByioiitiix onpeAe- 
jieHHOMy 6iny HH^opMai^. Tbk, HanpHMep, ajis flByx6KioBoit ineiiKii HMeeicH ne- 
T&ipe ypoBHA SHa^eHHii ee conponiBJieHHlt, jvik qexEipex 6HTOBoii - mecTHaAaani 
ypoBHeH H T. fl. Jlnetoa naMffra bhtoaho OTJiH^aercK or HcnojiBsyeMHx b nacroHmee 
BpeMH aaeMenxoB naMflra xeivi, hto bo BpcMH xpaHCHHH HH(JopMauKH, ona He Tpe6yeT 

15 nocTOHHHoro imraHHJi. BpeMH xpaneKHH HH4)opMaitHH aaBHCHT or crpyicrypH HHeii- 
KH naMJiTH H HcnonB3yeMoro MaTepnajia (^yHKiQiOHajiBHoii 30hh, pencHMa sanncn h 
MOHcex BapsHpoBBTbCK OT HecKOJibKHX cexyHA (MOHcer Sfimb HcnojiB30BaHa pjm co3- 
pjdBm AHHaMHHecKoti naMHin), necKOJiBKHX Jiex (Moxcer 6Brrb HcnojiBSOBaHa jvir 
cosAaHHX AOJiroBpeMeHHoii naM«TH, nina «4)Jiem» naM^TH). 

20 BBH-OflHO BBHIOOTHTB 4>yHKimOHajIBHyK) 30Hy H^efilOI HaMJITH, COCTOflmeft H3 

aKTHBHoro cjioii Ha ocHoee opraKHnecKHX hjih MerajuiopraHHHecKHx conpmeHHBix 
nojiHMepoB CO BcrpoeHHBiMH B ocHOBHyio i^enB h/hjih npHcoeflHHeHHBiMH K uenH 
HJIH nJiocKOCTH h/hjih BCTpoeHHBiMH B cxpyKiypy aKTHBHEJMH 3jieMeHTaMH o6pa- 
syiomHMH HJIH He o6pa3yK)mHMH CBeroHSJiyHaiomyK) CTpyicrypy, h/hjih H3 aicraBHO- 
25 ro cjion Ha ocHose opraHHHecKHX, MexajuiopraHHHecKHX h tieopraHHHecKHX Maxe- 

pnaJIOB C BHejipeHHBIMH nOJIO^nreJIBHEIMH hjih OipHD^aTejXBHBIMH BOHaMH, B TOM 
HHCJie H MOJICKyjUipHBIMH HOHBMH, h/HJIH C BHeApCHHEIMH KJiaCXepaMH HB OCHOBC 

TBepjdBix ajxeiapojiHroB, jih6o c MOJieKynaMH h/hjih HonaMH c sjieiopHHecKHM pfir 
nojiBHBiM MOMCHTOM, h/hjih c luiacTepaMH Ha ocHOBe TBepABix nojiHMepHBix H Heop* 
30 raHHHecKHX (|)eppo3JieKTpHK0B, h/hjih c flOHopHBiMH H aKi?errropHiJMH MOJieicyjiaMH, 
h/hjih c opraHHHecKHMH h/hjih HeopraHHHecKHMH cojiHMH h/hjih KHcaoTaM h/hjih 
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MOiieKyjiaMH boabi> vdvam c uon^KynaMsi, Koropue Moiyr AHccoKioipoBaTB b 3mk- 
TpmecKOM nojie n/ium noR pfiUctBnm CBeroBoro HSJiyqeHHH, is/wm c aeopraimqe- 
CKHMH K/mm MerajiJiopraHH^ecKHMH^ k/hjih opranmecKHMH cojihmh, h/hjih MOJiei^- 
jiaMH c nepeMeHHoft BsuieHTHOCiBK) MerajiJiOB mm aroMapHBix rpyim BxoffflntHX b 
5 HHX. YKaaaHHoe BianojineHHe ^yHiowoHajiBHofl 30hh no3BOJweT cosflaTB crpyicrypy, 
cnoco6Hyio mucmrh 3neKTpHHecKoe conpoxHBJieHHe aicTHBHoro cjioh h/hjih o6pa- 

SOBBISaTB BBlCOKOnpOBOAHmHe oSjiaCTH HJIH HHTH B aKTHBHOM CJIOe HOfl BOSfleilCTBH- 
CM BHeiUHHX SJieKXpOTeCKHX h/hJ1H CBerOBHX BOSfliefiCTBHH Ha HHeHKy naMHTH H co- 

xpaHHTb 3T0 cocrroiiHHe npoAOJi^oixejiBHoe BpeMH 6e3 npujioHceHHH BHeiUHHX 3JieK- 
10 TpH^ecKHX nojiefi. 

BeCEMa 3^^eKCHBH0 HCnOJIB30BaTB B KBHeCTBe OAHOrO H3 aKTHBHEiEX 3JieMeH- 
TOB ^yHKI^HOHaJIBHOti 30HU OTeftXH naMHTH MOJICKyJIBI IX/IVIVI HOHH C 3JieKrpP(HeCKHM 
flHnOJIBHBIM MOMCHTOM h/hJIH C BHeflpCHHBIMH KJiaCTCpaMH Ha OCHOBC TBepflblX HO- 

jiffl»kiepHbix H HeopramnecKHx 4)eppo3neKTpHKOB, hto oSecneHHBaer paSoTOcnocoST 

15 HOCTb HHeitKH naMHTH HpH HH3KHX npHKJia^BIBaeMBIX Hanp^^CCHHHX. 3X0 CB^SaHO c 

TCM, HTO npHcyrcTBHe 4)eppo3neKTpmecKHX 3jieMeHT0B yBejiHHHBaer BejiiMHHy aa- 
npH3KeHH0CTH BHyipeHHero 3JreKTpHHecKoro hojih, a, cJieflOBaiejitHo, noTpeSyer 
npKJioKeHHH MeHbmero BHemHero 3JieKxpHHecKoro HanpH^ennH npH sarracH hh- 

^OpMaUHH. 

20 nepcneKTHBHO BBmojiHHra ^yHicqHOHajiBHyio soHy mdtm naMOTH b bhac 

MHOrOCnOHHOH CTpyKiypU, COCTOOTtett H3 HeCKOJlBKHX CnOeB paSJIHHHOS aKTHBHO- 

CTH, HanpHMep, BBmojiHeHHux h3 opraHHHecKHX, MexajuiopraHHHecKHX h HeopraH^i- 
HecKHx MaxepnajiOB co BcrpoeHHHMH b MOJieiQ^jinpHyK) h/hjih KpHcrajuiH^ecKyio 
ctpyioypy aKiHBHBiMH 3JieMeHTaMH h/hjih KnacrepaMH Ha hx ochobc, KoropBie h3- 
25 MCHHiOT CBoe cocTOXHHe HJIH noHO^eHHe noA AeficTBHeM BHemHero 3JieKipHHecKoro 
nojiA h/kjih CBeroBoro H3JiyHeHHH, hto nosBOJiaer pacuiHpHTB AHanasoH h A^^CKpex- 

HOCTB BCJIHTOH SACIOpHHeCKOrO COnpOTHBJieHHH, a, CJieAOBaTeJIBHO, nOBBICHTB HH- 
^OpMaimOHHyK) lUKXIHOCTB naMHTH. 

I^ejiecooSpasHo bbhiojikhtb 4>yHKi^H0HajiBHyK) 30Hy jniefiKa naMOTH b sHAe 
30 MHorocJioiiHod crpyKiypBi, cocTOHineH H3 HepeAyiomnxcA aieiHBHBix, naccHBHBix h 
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SapsepHHX cjioes, npH aroM naccHBHHe cjioh BBmojraeHU m opraHmecKHX, Meraji- 
jiopramnecKHX h HeopraHBiqecKHX MaTepnaJiOB mnsoomjxxcsi AOHopaMH h/hjih ax- 
aeirropaMH HocBrenefi aapiiAOB h o6naAaK>miix hohhoK vJwm 3/ieKipoHHofi npoBO- 
AHMOGTEiio, a 6apBepH£iii cno% BBinojiHeH m Marepnajios c aneicipoRRofi npoBOAn- 

5 MOCTBK) H HHSKOfi HOHHOH IipOBOAHMOCTSIO, n03B0JIfleT nOBHCHTb BpeMeHHyK) 

cTa6HJiBH0CT& irqeihcH uausvm h OflHoapeMeHHO yBejnwHTB HH4)opMat(HOHHyK) djiot- 
HOCTB sa c^ex 6ojiee bhcokoA fliiCKperHOCXH xpaHHMBix 3HaHeHHft BejiiraiH sjieicipH- 
HecKoro conpoTHBJieHHn moSm naMSTH. TaKoe B&mojiHeHHe ^yniamoHajiBHOH sohbi 
nosBOJwer co3Aarr& MHorocjiottHyio crpyicrypy, cnoco6HyK) H3MeHJ!T& ajieicipHHecKoe 
10 conponiBJieHHe aioHBHoro cno;! h/hjih oGpasoBBiBarb BBicoKonpoBOAflmie o6jiacTH 

HJIR HHTH C MexaJUinHeCKOit npOBOAHMOCTBK) B aKIHBHOM cjioe noA AeiiGTBHeM 

BHenraero ajieicipHHecKoro nojiH vi/iAm cBeroBoro HSJiyqeHHH na R^eibcy ximjcm h 
coxpaHSTB 910 cocTomae npOAOJi^cHtejiBHoe BpeMH 6e3 upmoyatHm BHeuiHHx ajieK- 
TpHHecKHX noneS. 

15 npeAnoHTirrejiBHO BEonojiHHTE sjieicipoA HHeftKii naMKXH b bhac HecKOJiLKiix 

pasAejieHHHX MejKAy co6oa 3JieMeHT0B, HanpHMep, AByx um xpex aJieMeirroB pacno- 
jio>KeHH£ix HaA ^yHKiQioHajibHBiM cnoeM, hto no3BOJiJieT 6ojiee tohho KOHxpojiupo- 
Baxb BejiHHHHy aneKipHHecKoro conpoTiiBJieHHH HHeflKH, xeM cbmbim hobbichtb ypo- 
BeHB AHciqpeTHOCTH samicH HHi^opMamiH, jih6o tohhocth BejiHHHHBi aHajioroBoro 

20 snmeiim 3iieKxpii%cKoro conpoTHBneHKH x^eiiKH» a xaicKe nosBOJiaex pasBxsaTB 
3Ji6KTpHqecKHe vfiUK sanHCH H CHHTBiBamiK HH^opMaipra. 

Bmtoaho BMnoJTHHTB 3jieKTpoA HHcfiKH naMHTH B BHA^ AByx napajiJiejiBHUx 
npocrpaHCTBeHHO pasAeJieHHHX noJiynpoBOAHHKOBHM h/hjih opraHiwecKHM cbcto- 
HSJiynaioimcM MaTepnajioM 3JieMeHT0B h oSpasyionpix, HanpuMep, ram AHOAHyio 
25 crpyKiypy, hjih ^oroconpoTHBJieHHe vam $0T0HyBCTBirrejiLH£ift 3JieMeHT, htq no- 
SBOHKer 3AeKipHHecKK wia onriiHecKH pasB^axB uenn saimcH e CHHTxaBaHHS hh- 

I^OpMaiQIH. 

Tax^e BBiroAHO BBinonHHTB sjieKxpoA KHe&cH naMKro b bha© xpex napaii- 
jiejiBHbix npocrpaHCTBeHHO pasAeJienHBix nojiynpoBOAHHKOBBiM h/hjih opraHH^e- 

30 CKHM CBeT0H3JiyHai0IAHM MBTepHaJIOM 3JieMeHT0B H 06pa3yK)mHX, HanpHMep, CBCTO- 
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KSJiynaioinyio cipyKiypy h ^oroconpoTOBJieHHe hjih 4>0T0HyBCTB»TejiBHBifi ajieMeirr, 
HTO TOHce nosBonner oirraqeoKH pa3B)i3aTb ueini aanHCii h CHsrcHBaHnH HH<^opMamiH. 

KpaTKoe ODHcaHHe HepresKeii 

Ha FIG.l- FIG.20 npHBeAeHBi fiapHairra BunojiaeHiui saHBJiaeMoK xqe&ai na- 

5 moth: 

- FIG.l - oGmaK cxcMa crpoeHHH aaHBUHCMOii OTefiKH naKwro c pfiywi 

CIUIOIUHBIMH 3JieKTpOAaMH H aKTHBHOK ^^yHKimOHaHbHOfi 30H0H; 

- FIG.2 - saOTJiHCMaH mtVma naMaro c jDcayMa ciuiouihhmh 3JieKTpo«aMH h 
OAHOcjioihiOH (^yHKiQiOHanbHoii soHOii; 

10 - FIG.3-8 - saflBJi^eMaa aneliKa naMara c flayMK cnJionmBiMH sjieicipoAaMH h 

MHorocjioIiHofi 4^yHKUH0HanLH0H soHoii ; 

- FIG.9 - saimjweMaa anefcca naustm BMnoiraeHa c oflHocjioftnofl ^ynKUHO- 
HajitHofl 30H0ii, c oflFiHM cnjioiiiHbiM ajieKxpoflOM, a apyrHM 3JieicrpoflaM cocxoa- 

mHNf H3 flByx 3JieMeHT0B; 

15 - FIG. 10-1 1 - aaHBjiHCMafl aneihca naMHTH BHnoJiHeHa c MHorocnottHOtt 4)yHK- 

upHOHajiBHoii aoHoii, c o;mHM ciuionuraM sjieicrpoflOM, a ApyrHM dJieierpoflOM co- 

CTOHmHM H3 flSyX SJieMCHTOB; 

- FIG. 12 - saaBJweMaa OTeihca naMjrra BtmojiHeHa c OAHocjioftHofi ^yincuHO- 
HajisHoii 30H0ft H flByx 3JieicrpoAOB, KaMCflBift ra KoropHX coctoht m jsfiyx ajieMen- 

20 tob; 

- FIG. 13- 14 - saaBJueMaH HHeiiKa naMHTH stinoJiHeHa c MHorocjioitaofi (^yHK- 

UHOHaJTbHOfi SOHOft H AByX 3JieKTpOAOB, KaHCflblft H3 KOTOpblX COCTOHT H3 AByX 3Jie- 

mchtob; 

- FIG. 15 - saaBJiHeMaa iraettKa naMam BbinojiHeHa c oflHocnoiteofi ^jyracmio- 
25 HajibHofi soHoft, c OAHHM ciuioiiiHbiM sJieKipoflOM, a jspyrmA sjieicrpoflOM coctoh- 

iQHM m ipex 3iieMeRT0B; 
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- FIG.16-17 - aaraJiHeMafl OTeftKa naMirra BHnojmeHa c MHorocnotooft 4>yHK- 
imoHaJiBHott soHoM, c offHHM ciwoniHHM 3j3eKipoflOM, a flpyniM ajieicrpoflOM co- 
CTOHopiM H3 xpex 3JieMeRT0B; 

- FIG. 18-20 - saHBJiaeMaa H^efiKa naMHTH BtmoraeHa c MHorocjioHHoii $yHK- 
qnoHajiBHOfi 30hoh, CHaG^eraott sjieMeirraMii ajieKipmecKoft hjih oirniHecKoii pas- 

DH3KH; 

■ FIG.21 - npeflcraBJieHa cxeMa, noKCHfliomaa npuHimn sanncH, cropaHiw h 

CHHTHBaHHH HH(|»OpNCamiH C SaJIBJlHeMOH OTeilKH naMHTB; 

- FIG.22 - npeflcraBJieHH aniopH Hanp^HccHHH h xoKa npn aairacH, cxHpaHHH 
u CHHXbiBaiiHH iiH^^opMaKHH c saHBJiHeMofi ^HefiKH amssm. 

JlyHume BapHaHTU ocyuD(ecTBJieRHH iisoGpereHnsi 

SaHBJweMaH KHefcca naMaxH (FIG. 1-8) coAepMCur jotBa ajnoMHHHCBBix ciuiom- 
HLix 3JieKTpofla 1 H 2, MQmjjy KOTop&iMH pacnojio5KeHa OflHocjiottHaai 4>yHKHH0Hajis- 
Han soHa, cocroamaa h3 oflHoro aicrHBHoro cjiok, Koxopbifl momcct 6bm> flonHposaH 
HOHawH 3 HjiH KnacxepaMH 3JieiapojiHTOB (3a) (FIG. 1-2) hjih flByx aKTHBHHX flora^- 
pOBaHHHx cjiocB 3b H 3c (FIG.3), HJIH flByx aKTHBHHX cjioea c KJiacrepaMH ajieicrpo- 
jiHTOB 3d H 3e (FIG.4), paaflejiCHHux 6api.epHBiM cjiocm 4. Ha FIG.5-8 ^yHKUHO- 
HajiBHaa sona BBinojraeHa MHorocjiofiHofl, cocxo^meft h3 o;^HO^o aicrHBKoro cjioh 3 h 
ojmoro naccHBHoro cnon 5 (FIG.5) hjih H3 oflHoro aicraBHoro cjio^ 3, oahoto 6apB- 
epHoro 4 h oflHoro naccHBHoro cjioh 5 (FIG.6) hjih H3 Asyx aicniBHBix cjiocb 3b h 3 c, 
OAHoro 6apBepHoro 4 h o«Horo naccHBHoro cjioh 5 (FIG.7) hjih h3 myx aKniBHBix 
cjioea 3b H 3 c, oflHoro 6apBepHoro 4 h ^ayx naccHBHBix cjiocb 5a h 5b (FIG.8). 

.Ha (FIG.9-11) 3ajiBJifleMaA mefixa naMaxH coAepxcHT ajiioMHHHeBHe djieicrpo- 
flw 1 H 2, upm 3T0M BepxHHil ajicKipofl 1 cocTOHT H3 flByx 3JieMeHT0B la H 1b. Mexwy 
ajieicrpoflaMH pacnojioacena ^yHKUHOHajiBHaji oflHocjiOHHaa sona, cocxoflmaa h3 ofl- 
Horo aKTHBHoro cjiOH 3 (FIG.9), hjih MHorocnoftnaa ^yHKimoHajisHaji 30Ha coctoji- 
mea H3 oflHoro aicnfflHoro cjioh 3 h oflHoro naccHBHoro cjioh 5 (FIG.IO), hjih MHoro^ 
cjioiiHaa 4)yHKiiH0HajiBHaH sona cocToamett H3 oahofo axTHBHoro cjioh 3 OAHoro 
. SapBepHoro cjioh 4 h offHoro naccHBHoro cjioh 5 (FIG.l 1). 
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Ha (FIG.12-14) npeAcraBJieHa saaBJiaeMaa HHe^Ka naMHTH, coAep^KamaH ajiK>- 
MHHHeBHe 3JieKxpoABi 1 H 2, Ka^wiii m KoropHX coctokt h3 AByx 3JieMeHT0B la, Ib 
H 2a, 2b. Mtmjsy ajieiopoAaNfH pacnojio^cena ^ymmoKajihrnsi OAHOCJiofinas 30Ha, 
cocTOJimax H3 OAHoro aKTHBHoro cjiOH 3 (FIG. 12), hjih MHorocJioftnaH ^ynicuHO- 
5 HajiBHaa aoHa cocTOHmefi H3 offHoro aicniBHoro cjioh 3 h oflHoro naccHBHoro cjioa 5 
(FIG. 13), HJIH MHorocJioftnaH ^yHKUHoaajTBHaH 30Ha cocxoHmeft hb OAHoro aicTHBHO- 
ro cjioH 3 oflHoro 6apbepHoro cjioa 4 h oahofo naccHBHoro cno^ 5 (FIG. 14). 

Ha (FIG. 15- 17) saxsjineMa^ H^efiKa naM^XH coAcp^Kifr amoMHHBesBie 3JieK- 
jpom 1 H 2, npH 3T0M BepxHHfi dJicKipoA 1 cocTOirr n3 ipex dneMenroB la, 1b h Ic. 
10 MesKAy sneicrpoAaMH pacnonoHceHa (^yHKiQioHajiBHaji OAHocjiofiHaa 30Ha, cocroAiiiaH 
H3 OAHoro aicraBHoro cjioh 3 (FIG. IS), hjih MHorocjioiiHaH (|»yHRiaioHajiBHaH sona 
cocTOHmeH H3 OAHoro aiCTHBHoro cjioH 3 H OAHoro naccHBHoro cnon 5 (FIG. 16), hjih 
MHorocjiofeaa ^yHKUHOHajiBHaji aona cocTOHmeft hs oahofo aioHBHoro cjioa 3 ofl- 
Horo 6api>epHoro cjioh 4 h oahofo naccHBHoro cjioh 5 (FIG. 17). 

15 SaHBiixeMafl nqeSKa naMJixn (FIG. 18-20) coAep>iarr ABa ajnoMHHHeBBix 

cxuioinHBix 3JieKipoAa 1 h 2, Me^cAy kotophmh pacnojio^eaa MHorocjioibiaji $yHK- 
KHonajiBHaH sona 6, Koropaa MO^er Sbitb BBinojmeHa anajioniHHO H3o6pa»ceHHoii na 
(FIG.3-8) H CHa63KeHHa)i sjieMeHxaMH 3JieKTpHHecKoa pasBHSKH - AonoJimrrejibHtiM 
3JieKrpOAOM 7 h cjiocm 8 h3 nojiynpoBOAHHKOBoro li/nnn opraHHTOCKoro Maxepaajia, 

20 o6pa3yK)mero flHOAHyio cTpyioypy (FIG. 18), hjih ajieMenxaMH onrHHecKoii pasBKSKH 
- AonojiHHTejiBHBiM sjicKipoAOM 9 H3 3JieicrponpoBOAamero h oirniHecKH iipo3paH- 
Horo MaxepHajia h cjiocm 10 h3 no/iyiipoBOAHHKOBoro h/iuih opraHHHecKoro Ma-re- 
pnajia oGpasyiomero ^oroconpcmiBJieHHe hjih ^OTOHyBciBHrejiSHBiii dAeMenr 
(FIG. 19), HJIH 3JieMeHTaMH oirmqecKofi pasBXSKH - sjieieipoAOM 7, H3roT0BJieHHoro 

25 H3 3JieKTponpoBOAHii][ero MaxepnaJia h Aayx cjioeB 10, 11 h3 noJiynpoBOAHHKOBBix 
h/hjih opraHHHecKHX MaTepnajiOB pa3AejieHHBix sjieicrpoAOM 9, H3roT0BJieHHoro h3 
sjieKiponpoBOAamero h oiraiqecKH npo3paHHoro Maxepnajia h o6pa3yK)mHX $oto- 
AHOA HJIH CBCTOH3jiyHaiomyK) cipyioypy 1 1 h (|)OTOconpoTOBJieHHe hjih ^^OTonyBCx- 
BHTeJiBraiftsjieMCHT 10 (FIG.20). 
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JSflK noACHeHUH upimsfaiSL sanHCH, cTEEpaHHH H CHBnuBaaaH nHi^opMaiom c 
aaHBjifleMofi mt&sjs. naM^iB paccMorpiiM cxeMy, npeAoiaBJieHHyio Ha FIG.21» co* 
Aep^anQw: cneiQiajiBHHft TecroBuei renepaTop 12, ocHOBaHHBrit Ha nporpaMMHpye- 
MOM renepaTope xoKa h o6ecneHHBaK>ni[ero KOHipojnipyeMyK) BejuroiHy TOKa bo 
speMH aaiiHCH HH^opMamm, nocTOHHHoe Haiq)^eHHe bo BpeMK cwTBiBanHH, a xaK- 
5Ke 4»opMHpyK>mero orpmiaTejiBHue HMnyjOiCEi Hanpn^eHHii npn crapaHHH; HHeincy 
naMHTH BionoHaioniyio, sjieKxpoflw 1, 2 h 4)yHKUH0HajiBHyK) 30Hy 6, koTopaK MO^er 
Glitb EHnojiHena b BH^^e oflHoro h3 BapHaHTOB npeAcxaBJieHHbix na FIG, I -17; SaJiJia- 
cTHoro conpOTHBJieHH^ 13 H ycrpoficTB jiim perHcrpanHH HanpH^Keniw 14 h 15, ko- 
Topue Moiyr 6ht& BBraojineHBi b BH^e BOJiBtMerpoB, caMonHcueB huh ociQiJuiorpa- 
$0B. HsMepHH naACHHe nanpHxceHHA na 6ajuiacTH0M conpornBJieHHH 13, mohcho no- 
jiyHHTb HHc^opMaKHK) o BCJiHTOHe TOKa opoxoflOTiero Hcpes OTeftKy naMaxH, 

ycipoficTBO paSoraer cjie;onomHM o6pa30M. TecroBHft reHcpaxop 12 4)opMH- 
pyer.HMnyjiBC HanpaaceHHa 16 (FIG.22), npeBinnaioiimtt noporoBoe sHaneHHe 23. 
riocjie Toro, KaK BejiHrona HMnyjiBca TOKa saimcH 19 ^tocTHTHex sanporpaMMHpo- 
BaHHoro sHaneKHH, renepaTop 12 nepexo^ix b pe^CHM CHHXMBaHHH h $opMHpyex Ha- 
npH^eHHe cHHXMBaffiw 18, Koxopoe snanHxeJiBHO khmcc noporoBoro aHaneHHa 23. 
3anHCB CHHxaexcH npoHSBeAeHHon, ecjm KOHxpojinpyeMan BejiHHHHa xoxa aanncH 19 
AOCTHraex sanporpaMMHpoBaHHoro anaHenHH, nocjie nero npHKnaABiBaeMoe aneK- 
xpHHecKoe HanpracoHHe oxKjnoHaerca, Flo Bejurarae xoxa 22 (a-d) nepea SajuiacxHoe 
conpoTHBJieHHe 13 momcho cyflHTb o aeJiHTOHe conpoxHBjieHHH mdttm naMHXH h 3th 
sHaneHHA conpoxHBJieHHit moxkho nocraBHTS b cooxBexcTBHe c onpeAejieHHHM 6r- 
TOM HH^opMaiQiH. Tbk, HanpHMep, jm AByx GHioBoit meKKH naMJixn: 

- xoK 22a cooxBexcTByex SHaneHHio (00); 

-TOK22BCOOTBeTCTByeT3HaHeHHK) (01); 

- TOK 22c cooTBeTCXTByex aHaneHHio (10); 

- TOK 22d cooTBexcTByeT SHaneHHio (1 1). 

BpeMH ?q>aHeHHH HH^opMamra, a TaioKe h AHCi^exHOCTB ycTaHOBJieHHa coox- 
BexcTByx)mEX SHanemiK 3JieKipH?ecKoro conpoxHSJiemiH xnettKH naMHXH sasHcnr ox 
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BuSopa cipyKrypEJ ^yKKqaoHaJiBHOii 30HU h ncnojiBayeMLix MarepHajiOB. OmpaHHe 
HHt^opMaipDi nponsBOABTTbcn reaepaTopoM 12 nyxeM noAaHH minyjiBca orpauaTejiB- 
Horo Hanp^eHHH 17. CxHpaHHe cHHraercH upoHSBeAeHHBiM, ecjiH KOHxpojiMpyeMue 
BejiHHHHU TOKE CTRpaHHH 20 AOdnraeT saAaHHoro sHaneHHH, nocjie Hero npincjiaAKi- 
s BacMoe oipimaTejibHoe aJieicrpiiqecKoe Hanpn^eHHe onunoHaeTCH. Ilocjie cTHpaHHE 
AHe&ca naM^rn BOSspamaercH b HCXOAHoe coctohhec c OHcm 6ojibiiihm aneicrpHHe- 

CKHM COnpOTHBJieHHeM 4>yHKUH0HaJIBH0ii 30HH 6. J|jIK iipHBeAeHHoft Ha FIG.21 

cTpyKxypH KHeiiKH naMOTH, nepefl KaxcAMM aicroM sanacH HH^opMaimH Heo6xoAHMO 
nepeBCCTH KHefiKy naMarn b hcxoahoc cocTOHHHe, x.e. crepext hmciouqtock HH^op- 
10 Mamoo. 

HicKe npHBeAeHEi pasnirmHe BapnaHiu BunojiHennH saABJiaeMofi H?eKKH na- 

MKTH. 

BapnaHT 1. 

-aneflKa naMOTH (FIG, 1,2) coAepMcnr xpexcjioiiHyK) CTpyicrypy, cocroHmyio hs 
IS AByx 3JieKrpoAOB 1 h 2 BunojiHeHHiox m aiuoMHHiiH, Me^cAy KoropuMH pacnojio»ceH 
nojiH4)eHHJiaueTHJieH 3 hjih nojiHAH$eHHJiaixeTHJieH AonnpoBaHHuft HonaMH jutthh 
3a. riporpaMMHpoBaHHe anefiKH naMflra npoHCxoAur bpn npHJioxceHHH HMnyjitca 
3JieKTpHHecKoro nojiH, no BejiOTHHe npeBocxoAflmero noporoBoe snaqeHHe c oaho- 
BpeMeHHBiM KOHTpojicM npopeKacMoro Hepes HnefiKy ajieiopHHecKoro xoKa (hjih bc- 

20 JIHHHHH SJieiCrpHHeCKOrO COnpOXHBXteHHH, HJIH AJIHXeJIbHOCXH H BeJIHHHHH IIpHJIO- 

)KeHHoro HMiiyjiBca ajieicipHraecKoro HanpHHceHHH). SaimcB CHHxaexca npoHSBeAen- 
Hoft, ecjiH KOHTpojiHpyeMue bcjihtohh (xok hjih conpoxHBjieHHe) AocxHraiox saAan- 
Horo SHaneHHa, nocjie nero npHKnaABraaeMoe sJieicipHHecKoe HanpHXceiuie oTKjnoHa- 
erca. HxeHHe HH^opMamni c H^eltKH npoHcxoAHiib npHJioHceHHeM HMnyjiBca ajiex- 

25 xpHHecKoro HanpjKKeHfta c BejmHHHoft HH3Ke ero noporoBoro SHaneHKH c oj^HOBpe- 
MeHHott perHCxpaipieH BejiHHHHH npopexaeMoro xoKa hjih c kohtpojicm bmhhhhm 
aaeicipHHecKoro coirpoxHBneHHH. CxHpaHHe npoHCXOAHXt npn npiuiOHceHHH o6pax- 
Horo (oTpHuaxejiBHoro) HMnyjibca 3neKrpHHecKoro nanpHMceKHK c oAHOBpeMeHHUM 
KOHxpojieM npopexaeMoro nepes OTeftKy ajiexxpHHecKoro xoxa (hjth BejDnniHH 3JieK- 

30 xpHHecKoro conpoxHBJieHHH, hjih AHirrejitHocxH h BejiHHHHH npHJio)KeHHoro hm- 



wo 03/017282 



13 



PCT/RUOl/00334 



nyjisca aneicrpiraecKoro HanpraceHHa). OrapaHHe cwraexcH nporoBeaeHHUM, ecjin 
KOHTpojiHpyeMBie BejnwHHH (tok hjih conpoTHsneHHe) flocxHraioT sswaHHoro SHane- 
HHH, nocjie Hero npHioiajooBaeMoe orpHixaTejibHoe SJieKipmecKoe nanpji^eHHe ot- 
lonoHaercii. 

5 BapnaHT 2. 

^HeflKa naMOTH (FIG3,4) coAepaarr ipexcnoftHyio crpyiciypy, cocroamyK) H3 
AByx 3JieKTpoflOB 1 H 2 BBmoJiHeHHfiix H3 ajnoMHHUfl, Me}Kfly KOTopBiMH pacnojioHce- 
Hu ABa cjiOH nojui(|)eHHJiai^eTHjieHa 3b h 3c hjih noJiHAH^eHHJiai^eTHneHa Aoinipo- 
saHHbix HOHaMH JiHTHH 3d H 3e, KOTOpBie paaAeJiemi hmtphaom jihthh 4. IIporpaM- 
10 Miq)OBaHHe, HxeHne h CTupaHHe HH4)opMauHH HHe&cH umssxK npoHcxoAHT MeroAOM, 
oiracaHHHM B BapuaHTe 1. TaKan sraeinca xapaKTepnayexoi flOJiniM BpeMeaeM xpane- 

HHH HH4)0pMamiH. 

BapHanTB. 

^qefcca naivOTH FIG.5 C0Aep»cnT TpexcjiottHyio crpyiaypy, cocro^myio H3 
15 AByx sjieKipoAOB 1, 2 BBmoJiHeHHUx hs aJiiOMHHHH, Me)KAy KOTopbiMH pacnojioKeH 

Cnofi H3 OKHCH HHH HHTpHfla KpeMHHH HnH nOJIHCTHpona 3 H naCCHBHUii CJIOH 5 H3 

xajBbKoreHHAa MeflH hjih xantKoreHiwa cepe6pa. IlpoipaMMHpoBaHHe, nreHHe h cth- 
paHHC HH^opMaipoi anefiKH naMOTH npoHCXowrr mctoaom, onHcanHfiiM b BapHaHxe 
1. TaKaa HHe&ca xapaicrepHsyeTca aojithm BpeMeneM xpaneHHa HH$opMauHH. 

20 BapHaHT4. 

jliefcca naMaxH (FIG.l) coaepHorr xpexcjiofiHyio crpyiciypy, cocroHmyio H3 
AByx ajicKipoAOB 1 h 2 BHnojineHHHX H3 ajnoMHHHa, MexcAy kotophmh pacnojioxcen 
cnoa 3 H3 nojiH^eHHjiaueraJieHa hjih nojiHAH^eaHnaiieTKJieHa, AonnpoBaHHEifl mo- 
jicKyjiaMH xjiopaHHJia hjih xerrpaixHaHXHHOAHMerraHa. IIporpaMMHpoBaHHe, nreHHe h 

25 CTHpaHHe HH(|)OpMai(HH OTeftKH HaMffTH npOHCXOAHTB MeXOAOM, OIIHCaHHHM B BBpH- 

aHxe 1 . TaKan Hneftxa xapaKxepHsyercH 6bictphm BpeMeneM nepeionoHeHHa. 
BapHaHT S. 

^HeftKa naMaxH FIG.5 coAep>KHT Tpexcjioiteyio crpyiciypy, cocroHmyK) h3 
AByx aneKipoAOB 1 h 2 BHnojraeHHHX KJ ajnoMHHHa, uemsy KoropuMH pacnono3KeH 
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cjioii H3 nojmaHHnHHa 3 H naccHBHUtt cjioh 5 h3 rHflpm?a muuiaflHit. EporpaMMBpo- 
BaHHe, Hxeme h cntpaHHe hh^opmhuhh sncSxa naMffiH iq)OHcxoflHT mctoaom, 
onHcaHHHM B B^aaHTC 1. Taicaa: OTeitea xapaKrepHayerca 6mctpbim BpemeHeM nepe- 
KjnoHeHHfl. 

BapHaHT6. . 

£iefiKa naMSTH FIG.16 coAepxerr ipexaiott^ cipyKiypy, cociofliAyK) hs 
AByx ajicKipoAOB BHnojiHeHHLix H3 ajnoMHHM, npH«ieM onm H3 aneinpoAOB (sepx- 
HHa) BHnojiHeH H3 ipex MeMemoB la, 1b, Ic. OJyHKimoHajiBHBJfl cnofi 3 coctoot hs 
HOJiH^eHiinaAeTHneHa hiih nojnwH^jeHHJiai^eraneia h naccHBHoro cnoa 5 xajiBKore- 
HHAa hho6ew, AoirapoBaHHoro HooaMH jihthh fom cnoa xaji&KoreHHAa uem. ITpo- 
ipaMMHpoBaHHe snt&m nmsmi npoHcxoflux npn npiuioaceHPiH HMnyjiBca aneiapH- 
^ecKoro nojw k HiracHeMy ajieicrpofly 2 h k uempajitHOMy ajieMeiny aepxHero 3JieK- 
Tpofla Ic, KOTopoe no BejiirniHe npesocxoflHT noporoBoe SHaneHHe 23 c oAHoape- 
MeHHHM KOHTponeM BemTTOHM 3JieicTpOTecKoro conpoTHBJieHHa Meacfly KpaitaHMH 
ajieMCHTaMH sepxHero aneKipofla la h 1b. SanncB cwraerca npoiOBeAeHHog, ecna 
KompojEHpyeMBie BejiinHHH sjieKipmecKoro conporaBJieHM Aocrararox saflaHHoro 
3HaHeHHa, nocne nero npHKJiaflBiBaeMoe sjieKxpHqecKoe HanpaaceHHe aiKJUo^erca. 
Hteiffle HH^opMaoHH c jraefiicH npoHcxoflar MeroflOM HSMepeinDi BenaroHH ojick- 
xpjwecKoro conporoBneHna mxjiy vpaSmm sneMeimMH aepxHero MercpoAa la h 
1b c HcnojiLsoBaHHeM mrayjitca ajieicipOTecKoro HanpaxeHiw MajioS Benmsma. 
OrapaHHe aqefecH naMara npoHcxoflwr npn npiuioaceHHH oSpaiHoro (o^pH^aTeJIBHo- 
ro) HMnyjiBca ajieicipiraecKoro nojw ic moKHeMy 3Jieiapofly 2 h k ^eHIpaJaHOMy 
aneutmy sepxHero sjieiopoAa Ic c oflHOBpeMeHHHM KompojieM nempmau sjieK- 
ipHHecKoro conpOTHBJicHHH iqjaJiHHMH 3neMeirraMH BepxHero aneKipofla la h 
1b. CrapaHHe ctmraeTCfl npoH3BeAeHHUM, ecra KompomipyeMHe bbjihtohh (tok 
HJiH conpoTHBJieHHe) AOCTHraioT 3aAaHHoro SHa^eHiw, nocjie qero npaioiaAHBaeMoe 
OTpHuaiejibHoe 3JieKipiwecKoe Baapsmewie onanoHaCTca. Taxaa sncSm xapaicrepH- 
ayencjr 6onee BHcoKOii HH$opMaAHOHHoft iwoxhocibk) 3a ctct pasBasKH sjieiapirae. 
CKHX uenett sanncH h cmiHBaHiw a, kbk cjieACTBHe, 6ojiee i5)emQHOHHoro KOHipo- 
sm Benmraoi npoipaMMHpyeMoro SHaHeHHJi haanma ajieKipmecKoro conpatiiB. 
A6HHH snt&Ka naMflTH. 



HCnPABJIEHHHfi MOT (nPABHUO' ^s) 
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BapnaHT 7. 

JlneKKa naMani FIG.20 coAepxcBT MHorocjiofiHyio crpyKrypy, cocroHmyio m 
Herrapex sjieicrpoAOB 1, 2 (h3 ajnoMHHiw), 7 (h3 Mannw) h 9 (ro npoBOflamero npo- 
sparaoro oKHCJia BHflHa). OymajpHOHajiBHaH soHa (6) cooTBercTByer ^yHKOHOHajis- 

5 Hoit 30He FIG. 16 h BunoJiHena ii3 nonH^emuiauerHJieHa hjih nojm;m^eHiuaueTH- 
jieHa li naccHBHoro cnoH xajibKoreHHAa hhoShh, AomipoBaHHoro HOHaMH mnm hjih 
cjiOH xajiBKoreHHAa mcah. CjioS (11) BfiinojxHeH hs nojiH^eHHnsHHiuieHa h npeA- 
craBxureT co6oft CBeTOii3Jiy?aK)myio crpyiaypy. Cjiofi (10) BBmojiHeH m nonynpo- 
BOAHHKOBoro Kim oprainraecKoro Marepnana n i^eflcraBjiHex co6ott CBeroHyBCTBH- 

10 TejiBHyio crpyicrypy. CBeroHSJiyHaiomHa (11) h cBero^cTBHrejiBHBifi (10) cjioh 
pasAejieHBi ajieKipoAOM (9) H3 npoBOAamero h npospaqHoro OKHCJia vmpm. IIpo- 
ipaMMHpoBaHHe h CTHpaHHe HH(^opMamiH jraeibcH naMOTH npoHCxoAHX MeroAOM, 
onHcaHHHM B npwMepe 1, nocpeACTBOM npHJio)KeHHJ! HanpaMceHUH ic aneicrpoAaM 1 h 
7. HTCHHe HH4)opMaL[HH c HHetSxH npOHcxoAirr npuJiOKCHHeM HMnyjiBca sjieiopHHe- 

15 cKoro HanpHKCHiw k ajieiopoAaM 1 k 2 c BeJiHHHHoii hhkc noporoBoro SHaneiiPW c 
oj^HOBpeMeHHOH perHcrpaimeii BejiitHHHH HanpaxceHHH hjih c KompojieM BejiH^HKH 

3JieKTpHHeCKOrO COnpOTHBJICHHfl Me)KAy 3JieKTpOflaMH 2 H 9 HJIH C KOHTpOJICM BOJIH- 

HHHBi 3JieKipH?ecKoro HanpHHceHHfl MencAy hhmh. TaKaa KHeKxa xapaicrepHsyerrcn 
Sojiee BucoKoft HH4>opMauHOHHoii iuioihoctsk) sa cner oirmqecKoft pa3BH3KK 3JieK- 
20 TpH^ecKHX iienett saiiHCH h CMHruBaHHH, hto oGecne^xHaaer 6oiiee npeimsHOHHuit 
KOHipoJiB npoipaMMHpyeMoro SHaneEHH sejiHTOHH sjieKipHHecKoro conpoTHBJieHHfl 

TexHHHecKaH npHMenHMocTb 

OnBTTHHe o6pa3ipd aasBJiHeMoS nqeihcH naM^ 6bijih HsroroBJieHKt n Hcnu- 
25 TanH Ha cneimanBHOM creHAe c HcnojiBsoaaHHeM TecroBoro reneparopa. Beuih Hsro- 

TOBJieHH BapHaHTEI C UejILHBIMH SJieKipOAaMH H3 BJOOMKHHA, a TBICHCe BapHaHTH C 
HCnOJIBSOBaHHCM AByX H Tpex 3JieMeHTHHX ajnOMHHHeBBIX SJlCKipOAOB, Me)KAy KOTO- 

puMH pacnoJiOHccH nojiHconpHHceHHBi2 nojiHMep nojiHAH^eHHJiai^erHJieH, Aonnpo- 

BaHHHft HOaaMH JIHTHH. HhmcHHH CJIOft ajDOMHHHH 6hJ1 HaXIBUieH Ha CTeKJlHHHyiO 

30 noAJioHCKy, a BepxHHft 3JieKipoA HanBiJWJicH na cjioh noJiHConp^MceHHoro noJiHMepa. 
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HcnojiBsyeMBifi nojmconpH^eHHHS nojmMep BB^nep^cHBaex narpeB flo 400^C, hto 
nosBOJiaer rororaBJiHBaTB saaajMeMue OTettKH nmssxa coBMecTHo c nponoBOflCTBOM 
nojiyiipoBOflHHKOBMx npH6opoB, HcnHTaHHHMH 6£Dia AOKaaaHa bosmokhoctb co3fla- 

HHH OTefiKH naMOTH, nOSBOraiOmeH >q)aEHTb KBK MHOro6HTOByK), TaK H 0flH06HT0- 

Byio UH^poByio HH^JopMamro, a Taraece ^opMHpoBatt aHaJioroBBie SHaHeHHa bcjih- 
HHH ee 3JieKTpKraecKoro conporraBueHHa, too nosBOJuer HcnojiBsoBarB ee TawKe b 
KanecTBe CHHancoB jijui HeftpoHHUx cercfi. 

TaKHM o6pa30M, sarajiHeMyio mtmy naMara mo^o CHirraTb npHHimnnajiBHo 

HOBUM yCXpOHCTBOM AM XpaHeHHH HH^OpMaUHH, KaK B UH^pOBOM, TBK H B aHaJlOFO- 
BOM BHAe. 

HcTOHHHKH jiHTepaTypu: 

1. lO.r. Kparep CTpyKrypHan HeycToftHHBOCTB oahomcphux cHcxeM KaK ocHOBa 

4)H3OTeCKOrO npHHmma 4>yHKmiOHHpOBaHHfl yCXpOHCTB MOJICKyjiapHOfi 3JieK- 

xpoHHKH. a^ypHaji. CipyKiypHOH xhmhh, 1999. T.40, Ws4. c.734-767. 

2. IO.r. KpHrep MojieKyjwpHaa sjieKipoHHKa. CocroHHHe h nyra pasBimia. ^Kypnaji 
<npyKiypHo» xhmhh 1993, T .34, N6, c.75-85. 

3. R,S. Potember, T,0. Poehler Electrical switching and memory phenomena in Cu- 
TCNQ thin fihns. Appl. Phys. Letters, 1979v.34, N.6, p.405-407. 

4. Y. Machida, Y. Saito, A. Taomoto, K. Nichogi, K. Waragai, S. Asakawa Electrical 
switching in evaporated lead phthalocyanine fihns. Jap. J. Appl. Phys. Pt.l 1989v. 
28,N.2,p.297.298. 
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OOPMyJIA 

1. ^Heihca naMHXM, coAep^KaniaH ipexcjiofiHyio cnpyiciypy, cociOHn^yK) h3 jspyx 
dJieicipoAOB, utTKpy KoropBiMR pacnojio»ceHa ^yinaiHOHaji&HaH sona, ornE^aiomaHCA 
TCM, TO) B KaHecrae sjieicrpoAOB HcnonB3yiOTca MerajiJi h/hjih nojiynpoBOflHHK h/hjih 

5 iipoBOflHmH8 nojBHMep h/hjih npoBOflamaft h oimiqecKH npoapaTOHe okhcjibi hah 
cyjiB$H«H, a ^yHKimoHajiBHaa sona BBinonHeHa H3 opraHnraecKHx, MerajuiopraaHHe- 
CKHX h HeopramiqecKHX MaxepnajioB co bctpochhhmh b MOJieKyjwpHyio h/hjih iq)H- 
crajuiHHecKyK) cipyiciypy pasjiHHHHMH xHnaMH aicraBHHX oJiewieHTOB, a Taicace hx 
coHeraHHJi jspyr c ppyrou h/hjih KJiacrepaMH Ha hx ocHOBe, KOTopwe hsmchhiot cBoe 
10 cocTOflHHe HJiH noJiOHCHHe noA fleficTBHCM BHemHero ajieicipHHecKoro nojia h/hjih 
CBeroBoro H3JiyHeHHfl. 

2. ^Heihca naMOTH no n. 1, oxjiHHaeTca tcm, tto dneicrpoA BunojiHeH b BHfle ne- 
CKOJiBKHX npoctpaHCTBeHHO H sjieKTpHHecKH pasaejieHHHx Me»my co6ofi ajieMCHTOB. 

3. ilnefeca naMflTH no n. 1, 2 oxJinHaexcH xeM, hto sjieicrpoA BtmojiHeH b bhac 
15 AByx HJiH Tpex pasAejieHHHx MextAY coSoii ajieMeirroB, pacnojioHceHHWx naA 4>yHK- 

AHOHanBHofi sonofi. 

4. ^HeHKB naMHTH no n.l, OTJinnaercH xeM, hto ^yHKUHOHajiBHan sona eianojiHe- 
Ha H3 aKXHBHoro cjiOH Ha ocHOBe opraHHHecKHx, MerajuiopraHHqecKHx h Heoprann* 
qecKHx MaxepnajiOB c BHCApeHKHMH nojio^orrejiBHUMH hjih orpHuaTejiBHUMH hohb- 

20 MH, B TOM HHCJie H MOJieKyjIHpHBIMH HOHaMH. 

5. -^HeiiKa naMaiH no n. 1, OTJiwiaerca tcm, hto ^yincqHOHajibHaa sona BHnojiHe- 
Ha H3 aKTHBHoro cnoH Ha ochobc KOMno3HTOB H3 opraHHHecKHX, MeTajiJiopraHHwe- 
CKHX H HeopraHHHecKHX MBTepnanoB c BHe;q)eHHUMH KnacxepaMH Ha ocHoae xBep- 
ABcc 3JieKTpojnrroB. 

25 6. Jlneihca naMjriH no n.l, oTjnwaercK xeiw, hto 4)yHKqH0HajibHaH sona Bbinojnie- 
Ha H3 aKTHBHoro cjioa Ha ocHOBe opraHHHecKHx, MeTajiJiopraHHHecKHx h neopraHH- 

HeCKHX MaTepHaJIOB C BHCApeHHHMH MOJieKyJiaMH h/hjih HOEBMH C aJICKipHHeCKHM 
fffmOJIhWM MOMeHTOM. 

7. ^HefiKa naMOTH no n.l, OTJinnaercji reM, hto 4^yHKUH0HajxbHaH 30Ha BunojiHe- 
30 Ha H3 aKiHBHoro cjioa na ocHoae komhoshtob hs opraHHHecKHX, McrajwopraKHHe- 
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CRHX H HeopraHmecKHX MarepHanoB c mcpptvBhMsi KnacrepaME Ha ochobc xsep- 
Aux nojiHMepH£ix H HeopraHEPiecKBX ^eppodJieicrpHKOB. 

8, ilneitKa naMHXH no n.l, OTjiHHaercH tcm, hto 4>yHKimoHajiBHafl 30Ha Bunojiae- 
Ha H3 aicntBHoro cjio^ Ha ocHOBe opraHHraecKHX, MerajiJiopraHHHecKHX h neopraHH- 

5 HecKHx MaxepnajioB c BHe^peHHUMH flOHopHMMH H aKuenropHHMH Moneig^jiaMH. 

9. ^Hefeca naSiHTH no n.l, oTJiBHaeicH tbm, hto ^yniomoHajaHaa 30Ha BBmojiHe- 
Ha H3 aicniBHoro cjiok na ocHOBe opraHnnecKHX, MeranjiopraHHHecKHX h neopraHH- 
qecKHX MaxepHajioB c BHeapeHraiMH opraHHHCCKKMH h/hjih HeopraHiwecKHMH cojia- 
MH h/hjih KHCJioraM h/hjhi MoneKyjiaMH boah. 

10 10. ^HeiiKa naMara no n.l, oTjnwaerca xeM, hto ^yHKXiHOHajibHaH sona BBinojiHe- 
Ha H3 aiCTHBHoro cjioa na ocHOBe opraHH^ecKHX, MerajuiopraHH^ecKHX h HeopraHH- 
HecKHx MaxepnajioB c BHeapeHHiiMH MOJieicyjiaMH, Koropue Moiyr OTCCOnrapoBan. b 
3JieKTpHHecK0M nojie h/hjih nofl ActtcTBHeM cBeroBoro H3JiyqeHHfl. 

1 1 . ^^le&ca naMHTH no n.l, OTJiHHaexcH xeM, hxo <]^yHKi;HOHajiEHaa soaa BHnojiHe- 
15 Ha H3 aKXHBHoro cjiOH Ha ocHOBe opraHHHecKHX, MexajijiopraHHHecKHx h neopraHH- 

^gtecKHx MaxepHanoB c BHeflpeHKBiMH HeopraHHHecKHMH h/hjih MexajiJiopraHHqecKH-. 

MH, h/hjih OpraHHHeCKHMH COJDIMH, h/hJIH MOJieKyJiaMH C nepeMCHHOfi BaJieHTHOCXBK) 

MexajulOB HJiH axoMapHBix rpynn BxoAJmmx b hhx. 

12. JlnefiKa naMflXH no n. 1, oxjimiaexca xcm, hxo ^yHKUHOHajiBHan sona BBinoa- 
20 Hena H3 aKTHBHoro cjioh hb ocHOBe opraHHHecKHX, McxajuiopnonwecKHX conpaHcen- 

HHX nOJIHMCpOB CO BCTpoeHHBIMH B OCHOBHyiO UeilB Vl/vUtR npHCOeAHHeHHHMH K UC- 

HH HJIH njiocKocTt h/hjih BCTpocHHHMH B CTpyKiypy aKXHBHBiMH 3JieMeHxaMH o6pa- 
3yiomHMH HJIH He oSpasyioiimMH CBexoH3JiyHaiomyK) crpyiciypy. 

13. ^HeKKa naMnxH no n.l, orjmqaexcn xeM, hxo b KanecxBe 4^yHKiiHOHajiBHofi 30- 
25 HH HcnojiBsyerca MHorocjiofiHaa crpyicTypa, cocxonniaji H3 HecKOHBKHX cnoes pas- 

JIHqHHX aKIHBHBDC CJIOeB BHHOJIHeHHHX H3 OpraHHHeCKHX, MeraJIJIOpraHHHCCKHX H 

HcopraHH^ecKHX MaxepnaJiOB co BCipoeHHHMH b MOJieKyjwpHyK) h/hjih KpHcrajum- 
^ecKyio crpyKxypy aiCTHBHHMH 3JieMeHxaMH h/hjih KJiacxepaMn Ha hx ocHOBe, koxo- 

pue H3MeHflK)X CBOe COCXOKHHC HJIH nOJIOTKCHHC HOfl AefiCTBHCM BHCIIIHerO 3JieKTpH- 

30 HecKoro nojw h/hjih CBexoBoro HSJiyqeroifl. 
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14.' ^HefiKa naMaro no n. 13 OTJimaexcH tcm, mo b KanecTBe ^jancuHOHajaHoS 
30HM HcnonBsyerrcfl MHorocjiofiHaa CTpyierypa, cocTOJsmaa hs BecKOJi&iaix aicnaBHHx, 
naccHBHBix, CapBepHMx, cBeTorojiynaiomHX h ^lOTjOHyBCTBHrejiBHUx cjioea, npa 3tom 
MCKfly H pasfleneHHEix Me»cfly co6oii sjieicipoflaMH cjioea pasjiHroux aicrHBHHX cjio- 
5 CB BunojiHCHHUX H3 opraHwiecKHx, MerajijiopraHHHecKHX h HeopraHHHecKHX mbtc- 
pnaJioB CO BCTpoeHHHMH B MOJieKyjwpHyio h/hjih KpHcxajiJiHHecKyK) cxpyiaypy ek- 

THBHHMH 3JieMeHTaMH Vi/Win KJiaCXepaMH Ha HX OCHOBe, KOTOpHe HSMCHHIOT CBOe CO- 

CTOKHHe HJiH nojiOHCCHHe uojx fleiicTBHeM BHenraero aJieKipiraecKoro nojw h/hjih cae- 

TOBOrO HSJiy^eHHH, 

10 15. Jlneihca naNMXH no n.n. 14 orjiHHaiomeecH tcm, hto b KaHecrae ^yHKUHOHaJib- 
Hoii 30HH HcnojibsyeiCH MHorocjiotoaa CTpyierypa, cocro^maH h3 nepe^yion^HxcH 
axTHBHiax H naccHBHHx H 6apLepHHx cjioea, CHa63KeHHBix 3JieMeHTaAffi ormfnecKofl 

HJIH 3JieiCTpHHeCK0li paSBHSKH. 

16. ^HeftKa naMHTH no n. 14, OTjnwaiomeec^ tcm, hto naccHBrnie cjioh BBinojiHe- 
15 HH H3 opraHHHCcKHX, MerajuiopraHHMCCKHX h HeopraHHHCCKHX MaTcpnajioB hbjwio- 

uuoKCR flOHOpaMH h/hju! aici^enTopaMH HOCHxejiefi sapi^oB h oSjia^aioniHX HOHHofi 
h/hjih ajxefcipoHHoii npoBOAHMOCTbK). 

17. -SHeHKa naMOTH no n.l4, OTjmaiomeecH tcm, hto GaptepHbifi: cjiofi, BunojiHeH 
H3 MaxepHajioB c ajieicrpoHHOH npoaoOTMocTbio h hhskoA hohhoIi npoBOflHMOcrbK). 

20 18. ^HefiKa naMaxH no n.l4, orjiHHaercx tcm, hto b Kanecrae ^yHKHHOHajiBHofi 
30HBI HcnojibsycTCji flByxcnoiteaa cipyiciypa cocrojimaa H3 aKiHBHoro h naccHBHoro 
cjioea. 

19. -SHeiiKa naMaxH no n. 14, OTjiHHaexca tcm, mto b KanecxBe ^yHKOHOHajisHoil 
30HM HcnojiBsyeTCH jEcayxcjiofiHaa cipyiciypa, oahh cjiofl BHnojiHeH h3 opraHHHecKHx 

25 MerajuiopraHHHecKHx h HcopraHHHecKHx MaiepHajioB h oSjiaflaer HHSKoii sjieicrpoH- 
HoS npoBOAHMOcn>K>, aaxopoK ABJiflerca naccHBHUM cjiocm. 

20. SlHe&KSi naMOTH no n. 14 orjiH^aercH tcm, ^o b KanecTBe 4>yHKimoHajii»Hofi 
30HW HcnoJitayercH Tpexcjiofinaa crpyicrypa c HapyxcHLiMH cjiohmh, BHnojiHeHHbiMH 

. H3 aKTHBHHX CJIOCB H 6apBepHOr0 CJIOH paCnOJIOHCCHHOrO MCTKJSy HHMH. 
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21. Une&Kh umsm no n. 14, arioiqaeTCfl tcm, «3T0 b KanecTBe (^yiocqHOHajiBHOtt 
30HLI HcnojxBsyerc^ "lerapexcjioilBaA cipyicrypa c ppywi aiCTHBiajMH cjiohmh, koto* 
pne pa3AeJieH£i rpmmA 6apBepH£iM cjioeM, a HenrBepnaft ctjikctch naccHBHUM cjio- 
eM. 

5 22. Jlneifaca naMHXH no n. 14 OTjnrqaeTCH tcm, ^np b KanecTBe ^yHKimoaajiBHoii 
30HH HcnojibsyeTCA nHTHCJioitHaB cipyicrypa c jspywL Hapymtsma naccHBHUM cjioh- 
MH H pacnojio^eHHUMH Me)KAy hhmh AsyMfl aicrHBHUMH cjiohmh, icoTopBie pasAene- 
HH nflTHM 6apBepH&iM cjioeM. 

23. JJ^eihca naMffra no n. 15, oTJiOTaerca tcm, hto sneMeHra sjieicipHHecKofi pas- 

10 Bfl3KH BBHIOraeH B BH^e AOnOJIHHTeJILHOrO 9JieKipOAa HSrOTOBJieHHOrO H3 3JieKTpO- 

ripoBOflJUAero MarepHajia h cno^ H3 nonynpoBOAHHKOBoro h/hjih opraHHHecKoro Ma- 
TepHajia oSpasyionpix jptoflHyio crpyicrypy , 

24. Rndim naMxiH no n. 15, oxjinqaeTC^ rm^ mo aneMeimi onrxiHecKo^ pa3BB3- 
KH BBinonHeH b mjifi AonojiHBnreji&Horo 3JieKTpoAa HsroxoBJieHHoro h3 sjieicrponpo- 

15 BOAHmero h onrnnecKH npo3paHHoro MaxepHana h cjioh h3 noJiynpOBOAHHKOBoro 
h/hjui opraHHHecKoro Marepnajia oSpasyioumx hjih ^oTOconpoxHBneHHe wm 4>oto- 

HyBCTBHXeJIBHHH 3JieMeHT, 

25. ^Hefiica naM^n no n. 15, OTjmqaercx TeM, hto ajieMeimi oimiHecKoK pa3BJi3- 
KH BunojmeH b bhac AonojiHnrejiBHoro sjieicrpoAa lororoBJieHHoro h3 dJieieiponpo* 

20 BOAHiAero Maxepnana k Aayx cjioeB H3 nojiynpoBOAHiiKOBBix vi/wm opraHK^iecKHX 
MaxepnanoB pasAejiennnx BxopBiM AonomnixejiBHBiM ajieicrpoAOM HsroxoBJieHHoro 
H3 3JiefciponpoBOA)imero n onxHqecKH npospaworo MaxepHana n oSpasyion^ ^o- 

XOAHOA HJIH CBCXOHSJiyHaiOII^yK) CTpyKiypH H 4)OX0COnp0THBJieHHe HHH 4>0T0HyBCT- 

BUxejZBHBiii dJieMeHx. 




nG2 



{ 




FIG. 4 




FIG. 6 



• 1 •» 



wo 03/017282 



PCT/RUOl/00334 



4/10 




HG.8 



wo 03/017M2 PCT/RWOl/00334 

6/10 




FIG. 14 



• ^ t' 
. . <• , 

wo 03/017282 PCT/RUOl/00334 

7/10 




FIG. 17 



■fiv 



wo 03/017282 



8/10 



PCT/RlIOl/00334 




FIG. 18 




FIG. 19 




FIG. 20 




BIG. 21 



prrl fiu^0i loom 



A MEMORY CELL 
The Engineering Field 



The invention is in the field of Computer Engineering and can be used in memoiy 
devices for various computers, in developing associative memory systems; in creating 
synapses (electric circuit elements wiA programmable electric resistance) for neuronal 
nets, in developing data banks with direct access, and in developing a new gfcneration of 
video and audio equipment. 

The Existing Technology 

The modem computers use memoiy devices of various purposes with different 
characteristics of writing speed, storage time, access time, and reading speed. This 
substantially complicates computer systems operation, increases computer start up time 
and complicates the data storage function. 

One of the priority tasks in the microelectronics field is to create a universal 
memory system that would have high write and read speeds along with long storage time 
and high data density. In addition there is a great need m creating a simple and effective 
synapse element for neuronal computers. The lack of such an. element holds back 
creation of true neural computers. 

At the same time, the potential capabilities of the physical principles on which the 
modem electronic . equipment is based are practically exhausted. Under way now is 
intensive research work aimed at finding new principles for electronic equipm.ent 
functioning and manufacturing based on the ideas of molecdar electronics with use of 
molecular materials and supromolecular ensembles. 

. Articles [1] and [2] contain analysis of possibilities for usirig the phenomenon of 
electronic strucmral instability of small conducting systems ^ the physics principle on 
the basis of which it is possible, in particu'.v. to develop memory devices of a new 
generation. The work discusses the theoretical fundamentals of this phenomenon and 
analyses the conditions and parameters defining its characteristics. It also contains data 
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on one-dimensional molecular structures as well as discusses the features of the structural 
instability and analyjses possibilities for static and dynamic- control of one-dimensional 
system conductivity. 

The abdve mentioned physical principle opens prospects for designing memory 
devices based on new ihechanisms of data, storing and traiisforaiation as well as on 
selecting new materials. It seems quite apparent that the potential possibilities of 
molecular electronics will be discovered on a greater scale with development of neuronal 
nets consisting of neurons connected by electro active synapses. Using the molecular 
electronics methods to develop artificial neurons and various types of sensors connected 
in a common net will open a way to realize all potential possibilities implied in the 
neurocomputer ideology, will allow to create an essentiaUy new type of infoimation 
processing and computer systems and come close to resolving the problem of creating 
artificial intelligence. 

There is a known device containing memory cells that can be used for storing 
infoimation (see US PATENT 6055180, International Classification Gil CI 1/36, 2000). 

The main disadvantage of the known device is tiiat it allows writing information 
only once. Moreover, the infoimation reading is done by optical methods. Using optical 
devices makes memory equipment bigger and more complex and also lowers reading 
. reliabiUty because it is difficult to position optical ray. A different writing method 
described in this patent uses the thermal breakdown effect caused by applying high 
voltage. A disadvantage of this writing method is that it also allows to record 
infoimation only once and requires using high voltages of the electric field. 

There , is a known memory cell with a three-layer structure consisting of two 
electrodes with a high temperature molecular compound placed between them (see Patent 
JP 62-260401, International Classification HOIC 7/10, C23C14/68, HOiB 1/12, 1990, 
and article [4]). The known memory ceil uses the principle based on changing electric' 
resistance of the molecular compound by applying an external electric field. The 
molecular substance conductivity can be at two very different levels, which allows it to 
store one bit of information. 
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The main shortpomings of the known memory cell are the low operation speied 
caused by long time needed to switch the resistance and the high voltage (about 60 v). 
These shortcomings significantly limit the usage of this cell in modem electronic devices. 

There is also a known memory cell with a three-layer structure consisting of two 
electrodes between which there is a low temperature molecular compound (see US Patent 
465894, Intemational Classification HOIL 29/28, 1987, and article [3]). This memory " 
cell operation is also based on switching electric resistance of the molecular compound 
by applying an external electric field. However, this device, unlike the one described 
above, shows characteristically short resistance switch time and low operating voltages. 

The main disadvantages of this known technical solution are as follows. First, it is 
impossible to combine the existing semiconductor manufacturing technology with the 
suggested memiory cell manufacturing t.echnology because the low temperature molecular 
compounds used in the memory cell are mechanically and, what is more important, 
thermally, not resistant etiough and are able to withstand temperatures only up to 150C. 
This makes it impossible to use them with the modem semiconductor manufacturing 
technologies where temperatures up to 400C.are used. 

Secondly, the known memory cell can store only one bit of information, which 
prohibits its use in developing devices with high information density. 

In addition, the physical characteristics of the materials used make the 
repeatability of th6 write-read-erase cycle unsatisfactory. 

All memory cells discussed above as well as the. memory cells of this type known 
in literature have one conunon shortcoming: they can store only one bit of information. 

The Inventipn Disclosure 

The invention is based on the problem of creating an essentially new type of 
memory cell which would be capable of stpring several bits of information, would have 
short resistance switch time and low operating voltages and at the same time would allow 
to combine its manufacturing technology with that of the modem semiconductors. 
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This problem is resolved as follows. The memory cell has a three-layer structure 
consisting of two dectrodes with a functional zone between them. This is achieved by 
making the electrodes out of a metallic and/or semiconductor and/or conductive polymn: 
and/or optically transparent oxide or sulphide mat«ial, making the functional zone out of 
organic, metalorganic and non-organic materials," with different types of active elements 
built into the materials' molecular and/or crystalline structure, as well as by combining 
the materials with each other and/or with clusters based on them that change their state or 
position under influence of an external electric field and/or light radiation; 

The described memory cell structure allows creating a mandiy elanoit with 
single bit and multi-bit information writing, storing and reading methods. At the same 
time information is stored as the functional zone resistance value. For a niemory cell with 
single bit storing mode the resistance value has two levels: high (e.g. representing 0) and 
low (e.g. representing 1), while for a memory cell with multi-bit storing mode the 
resistance value has several levels corresponding to specific bits of information. For 
example, for a two-bit cell there are four levels of its resistance, for a four-bit cell - 
sixteen levels, and so forth. The memory cell is advantageously distinctive, of. the 
currently used elements in that it does hot require non-intemipted power supply while 
storing information. The information storage time depends on the memory cell structure, 
on material used for the functional 2one, and on recording mode. The time can vary from 
several seconds (can be used for dynamic memory) to several years (can be used for long 
term memory, such as Flash memory). 

It is beneficial to implement the memory cell fiihctional zone consisting of an 
active layer based on organic and metalorganic conjugate polymers with active elements 
built into the main circuit and/or connected to the circuit or to the plane and/or built into 
the structure, with the elements forming or not forming a light emitting structure, or of ^ 
active layer based on organic, metalorganic and non-organic materials with instilled 
positive, br negative ions, including molecular ions, and/or with instilled clusters based on 
solid electrolytes or with molecules and/or ions with an electric dipole element, and/or 
with clusters based on solid polymer and non-organic ferroelectrics, and/or with donor 
and acceptor molecules, and/or with organic and/or non-organic salts and/or acids and/or 
water molecules, and/or with molecules which can dissociate in an electric field and/or 
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under light radiation, and/or with non-organic and/or metalorganic and/or organic salts 
and/or molecules with variable valency of metals or atomic groups they contain. The 
described implementation of the functional zone allows to create a structure capable of 
changing the active layer resistance and/or fonning high conductivity areas or lines in the 
active layer.under external electric and/or light radiation effect on the memory cell and 
retaining this state for a long time without applying external electric fields. 

For one of the active elements of the memory cell active zone it is quite effective 
to use molecules and/or ions with electric dipoje element and/or with instilled clusters 
based on solid polymer and non-organic fenroelectrics, to ensure opcratioh of the memory 
cell with low applied voltage. This is due to the fact that presence of the fenroelecric* 
elements increases the ' internal electric field intensity and consequently requires 
application of lower external electric voltage for writing information. 

There are interesting prospects in implementing the fimctional zone as a 
multilayer structure consisting of several layers with various levels of activity, 
implemented, for example, out of organic, metalorganic and non-organic materials whose 
molecular and/or. crystalline structure will have instilled active elements and/or clusters 
based on them, which will change their state under external electric field or light 
radiation influence, which allows to widen the range and quantity of electric resistance 
levels therefore increasing the memory data density. 

It is advisable to implement the functional zone as multilayer stricture with 
alternating active, passive and barrier layers, where the passive layers are be made of 
organic, metalorganic and non-organic materials which are donor and/or acceptor charge 
carriers and possess ion and/or electron conductivity, while the bander layer is made of 
material with high. electron conductivity and low ion conductivity, which allows to 
improve the memory cell stability over time at the same time increasing data density due 
to increasing the quantity of the stored values of the memory cell electric resistance. 

It is preferable to implement the memory cell's electrode in form of several 
separate elements, for example two or three elements placed above the functional layer, 
which will permit more precise control the value of the cell electric resistance, therefore 
improving the quaritity of information recording or the memory cell electric resistance 
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analog values precision, as well as allows to decouple the infonnation writing and 
reading electric circuits. 

It is advantageous to . implement the memory cell electrode in the fonn of two 
elements sq)arated in space by a semiconductor and/or organic light emitting material 
and fonning, for example; either a diode structure, or a photo resistance or a photo sensor 
element, which allows to decouple the information writing and reading electric circuits 
electrically or optically. 

It is also advantageous to implement the memory cell electrode in the form of 
three parallel elements separated in space Sy a senucpnductor and^r organic light 
emitting material and forming, for example, a light emitting structure and a photo 
resistance or a photo sensor element, which allows to decouple the information writing 
and reading electric circuits optically. 

An Outline Description of Drawings 
Figures 1 through 20 show options of implementing the claimed memory cell: 

- Figure 1 : A general outline of the claimed memory cell structiire with 
two continuous electrodes and an active functional zone. 

Figure 2: The claimed memory cell with two continuous electrodes and 
a single layer functional zone. 

Figure 3 - 8: The claimed memory cell with two continuous electrodes 
and a multilayer functional zone. 
. - Figures 9: The claimed memory cell implemented with a single layer 

functional zone, one continuous electrode and one electrode consisting 
of two elements. 

. - Figures 10 - 11: The claimed memory cell implerhented with a 
multilayer functional zone, one continuous electrode and one electrode 
consisting of two elements. 

Figure 12: The claimed memory cell implemented with a single layer 
functional zone and two electrodes, each consisting of two elements. 

- Figure 13-14: The claimed memory cell implemented with a multilayer 
functional zone and two electrodes, each consisting, of two elements. 
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Figures 15: The claimed memory cell implemented with a single layer 
functional zone, one continuous electrode and one electrode consisting 
of three elements. 

Figure 16-17: The claimed memory cell implemented with a multilayer 
functional zone and two electrodes, each consistirig of two elements: . 
Figure 1 8 - 20: The claimed memoiy cell implemented with a multilayer 
functional zone witii elements of electric or optical decoupling. 
: . Figure 21: A diagram explaining the principles of information write, 
erase and read operations for the claimed memory cell. ' 
Figure 22: Voltage and current waveforms of information write, erase 
and read operations for the claimed memory cell. 

The Best Options for Implementing the Invention 

The claimed memory cell (Figures 1 through 8) contains two continuous 
aluminum electrodes 1 and 2 between which there is a single layer functional zone 
consisting of one active layer which can be doped by ions 3 or electrolyte clusters 3a 
(Fig. 1 - 2) or two active doped layers 3b and 3c (Fig. 3) or two active layers with 
electrolyte clusters 3d and 3e (Fig. 4) separated by a banier layer 4. Figures 5 through 8 
show the multilayer fimctional zones, consisting of one active layer 3 and one passive 
layer 5 (Fig. 5) or of one active layer 3, one banrier layer 4 and one passive layer 5 (Fig. 
7) or of two active layers 3b and 3c, one banier layer 4 and two passive layers 5a and 5b 
(Figures). 

In Figures 9 through 1 1 the claimed memory cell contains aluminum electrodes 1 
and 2 where the top electrode 1 consists of two elements la and lb. Between the 
electrodes there is a single layer functional zone, consisting of one active layer 3 (Figure 
9) or a multilayer functional zone consistmg of one active layer 3 and one passive, layer 5 
qfigure 10) or a multilayer functional zone bonsisting of one active layer 3, one barrier 
layer 4 and one passive layer 5 (Figure 1 1). 

Figures 12 through 14 rbow the claimed memory cell that has aluminum 
electrodes. 1 and 2, each consisting of two elements, la . and lb and 2a and 2b, 
respectively. Between the electrodes there is a single layer functional zone, consisting of 
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one active layer 3 (Figure 12) or a multilayer fimctional zone consisting of one active 
layer 3 and one passive layer 5 (Figure 13) or a multilayer fimctional zone consisting of 
one active layer 3, one barrier layer 4 and one passive layer 5 (Figure 1 5), 

Figures 15 through 17 show the claimed memory cell, that has aluminum 
electrodes 1 and 2, where the top electrode 1 consists of three elements la, lb and Ic. 
Between the electrodes there' is a single layer fimctional zone, consisting of one active 
layer 3 (Figure 15) or a multilayer fimctional zone consisting of one active layer 3 and 
one passive layer 5 (Figure 16) or a multilayer fimctional zone consisting of one active 
layer 3, one barrier layer 4 and one passive layer 5 (Figure 17). 

The claimed memory cell in Figures 18 through 20 has two continuous electrodes 
1 and 2 between which there is a multilayer fimctional zone 6 which can be implemented 
similar to the one shown in Figures 3 through 8 and equipped with electric decoupling 
elements: an electrode 7 and. a layer 8 made of a semiconductor or organic material 
fontniiig a diode strucmre (Fig. 18). or with optical decoupling elements: an additional 
electrode 9 made of an electro conductive and optically transparent material and a layer 
10 made of a semiconductor and/or organic material formirig a photo resistance or a 
photo sensor element (Fig.. 19). or with optical decoupling elements: an electrode 7 made 
°^ elect ro conductive mate rikl and two layers 10 and II made of semiconductor 
and/or organic materials, separated with an electrode 9 made of electro conductive and 
optically transparent material and fonning a photodiode or a light emitting structure 11 
and a photo resistance or a photo sensor element 1 6 (Fig. 20). 

To explain the principles of . write, erase and read operations with the claimed 
memory cell let us look at the diagram shown in Figure 2 1 and containing: a special test 
generator 12 based on a programmable current generator and providing controljable 
current level during information recording and constant voltage during reading, and also 
foraiing negative pulses during erasing; a memory cell including electrodes I and 2 and a 
fimctional zone 6 which can be implemented as one of the options shown in Figures 1 
through 17; a ballast resistance 13 and voltage registering devices. 14 and 15 which can 
be implememed as voltmeters, recorders or oscillographs. The values of the current 
flowing through the memory cell are obtained by measuring voltage on the ballast 
resistance 13. . . ' 



8 



The device operates as follows. The test generator 12 foims a voltage pulse 16 
(Fig. 22), which exceeds the threshold value 23. After the writing cuirent pulse va.lue 19 
reaches the programmed leveli the generator 12 switches to the reading mode and fonns 
reading voltage 18, which is significantly, lower than the threshold value 23. The Write 
operation is considered completed if the controlled writing current value 19 reaches the 
programmed leveli after which the applied voltage is switched off. Based on value 22 (a- 
d) of the current flowing through the ballast resistance 13 the value of the memory cell 
resistance dan be estimated and these resistance values can be corresponded to a specific 
bit of infoimation. For example, for a two bit memory cell: 

- Current 22a corresponds to value (00); , 

- Current 22b corresponds to value (01); 

- Current 22c corresponds to value (10); 

- Cuirenf 22d cbrresponds to value (11). 

The information storage duration as well as the quantity of the corresponding 
memory cell electric resistance values depends on the selected fimctional zone structure 
and materials used. Erasing of the information is done by the generator 12 by sending a 
negative voltage pulse 17. The erase operation is considered completed if the controlled 
erasing current value 20 reaches the preset level and then the applied electric voltage is 
.switched off. After the erase operation the memory cell returns to the initial state with 
very high resistance of the fimctional zone 6. For the memory cell structure shown in 
Fig. 2, before each write operation it is necessary to turn the cell into its initial state, that 
is erase the recorded information. 

A number of options for implementing the claimed memory cell follow below. 
Option 1. " 

The memory cell (Figures 1 and 2) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is polyphenil acetylene 3 or 
polydiphenil acetylen doped with lithium ions 3a. fh^ memory cell programming is done 
by applying an electric field pulse greater than the threshold value with simultaneous 
control of the current flowing through the cell (or the resistance value or the duration and 
value of the of the applied voltage pulse). A write operation is considered completed if 
the controlled values (current oi- resistance) reach the preset level, after which the applied 
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voltage is switched off. Reading of the infonnation is done by applying an electric 
voltage pulse lower than its value with simultaneous recording of the cuireht value or 
controlling the resistance value. Erasing takes place when a reverse (negative) electric 
voltage pulse is applied with control of the current flowing through the cell (or the 
resistance value or the duratiori and value of the of the applied voltage pulse). An erase 
operation is considered completed if the controlled values (current or resistance) reach 
the preset level, aftra: which the applied negative voltage is switched off. 
Option 2. 

The memory ceil (Figures 3 and 4) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, bet\yeen which there are two layers of polyphenil-acetylehe 
3b and 3c or- two layers 3d ind 3e of polydiphei|l iacetylentdoped with lithium ions, 
separated by lithium nitride 4. The memory cell information progranmiing; reading and 
erasing are done using the method described in Option 1. This cell is capable of storing 
infonnation for long time periods. , 

Options. 

The memory cell (Figure 5) has a three-layer structure, consisting of two 
aluminum ^'ectrod^ 1 and 2, between which there is a layer of silicon oxide or silicon 
nitride or polysferclle 3 and « passive layer 5 of copper or silver'lialcogenide. The memory 
ceU information programming, reading and erasing are done using the method described 
in Option 1. This cell is capable of storing information for long time periods. 

Option 4. 

The memory cell (Figure 1) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there is a layer 3 of polyphenil-acetylene or 
of polydiphenil acetylene doped with molecules of chloranil or " tetracyano-quino- 
dimethane. The memory cell infonnation programming, reading^ and erasing are done 
using the method described in Option 1 . Fast switching is a characteristic of this cell. 

Option 5, 

The memory, cell (Figure 5) has a three-layer structure, consisting of two 
aluminum electrodes 1 and 2, between which there are a polyanyline layer 3 and a 
passive palladium hydride layer 5. The memory cell information programming, reading 
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and erasing are done using the met|iod described in Option 1. Fast switching is a 
characteristic of this cell. 

Option 6. , 

The memory cell (Figure 16) has a three-layer structure, consisting of two 
aluminum elecfrodes where one of the electrodes (top) is made of three elements la, lb 
.and Ic. The functional layer 3 consists of polyphenil-acetylene or polydiphenil acetylen 
and a passive layer 5 made of niobium halcogenide doped with lithium ions or of copper 
halcogenide. The memory cell information programming is done by applying an electric 
field pulse to the bottom electrode 2 and to the middle element of the lop electrode Ic. 
The piilse value exceeds the threshold level 23. At the same time the electric resistance 
between the end elements la and lb of the top electrode is controlled. The write 
operation is considered completed if the controlled electric resistance valiies reach the 
preset level and then the applie<Lelectric voltage is switched off. Reading the information 
from the cell is done by measuring electric resistance between the end elements 1 a and 1 b 
of the top electrode using low voltage pulses. Erasing the memory cell is done by 
applying a reverse (negative) electric field pulse to the bottom electrode 2 and the middle 
element of the top electrode Ic with simultaneously controlling the resistance between 
the end elements la and lb of the top electrode, The Erase operation is considered 
completed when the controlled values (current or resistance) reach the. preset level and 
then the applied negative voltage is switched off.. This cell has a greater information 
density due to decoupling of the write and read circuits,, and consequently - a more 
precise control of the programmed memory cell electric resistance value. 

Option 7.' 

The memory cell (Figure 20) has a multilayer structure, consisting of ^our 
electrodes 1, 2 (made of aluminum), 7 (made of magnesium), and 9 (made of conductive 
transparent indum oxide), the functional zone 6 corresponds to the fimctional zone in 
Fig. 16 and consists of polyphenil-acetylene or polydiphenil acetylen and a passive layer 
made or niobium halcogenide doped with lithium, ions o.r of copper halcogenide. Layer 
11 is made of polyphenil vinylene and forms a light emitting structure. Layer 10 is made 
of a semiconductor or an organic material and is a light sensor structure. The light 
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emitting (U) and the light sensing (10) layers are separated by the electrode 9 made of 
conductive and transparent indium oxide. The memory cell information programming 
and erasing is done vising the method described in Option. 1, by applying voltage to 
electrodes 1 and 7. Reading is done by applying a voltage pulse, which is lower than the 
threshold value to. electrodes 1 and 2, with simultaneous control of resistance or voltage 
between electrodes 2 and 9. This cell has a greater infonnation density due to optical 
decoupling of the write and read circuits, which provides for a more precise control of the 
programmed memory cell electric resistance value. 

technical Usability 

Prototypes of the claimed memory cell were built and tested with a special test rig 
using a test generator. Options with continuous alumitium electrodes were built as well 
as the options using two or three aluminum electrodes with poly-conjugate polymer 
polydiphenil acetylen doped with lithium ions placed between the electrodes. The 
bottom aluminum layer was sprayed on a glass substrate while the top electrode was 
sprayed on the poly-conjugate polymer layer. The poly-conjugate polymer used 
withstands heating to 400C, which allows manufacturing the claimed memory cells 
together with manufacturing semiconductor devices. The tests proved the possibility of 
creating a memory cell capable of storing multi-bit digital information .as well as of 
forming analog values of its electric resistance levels, thus also permitting its usage for 
active synapses in neuronal nets. Therefore the claimed memory cell can be considered 
an essentially new device for storing infontnation in either digital or analog form. 
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SUMMARY OF INVENTION 

1. A memory cell with a three-layer strycture consisting of two electrodes with a 
functional zone between them, distinctive in that the electrodes a made of metal 
and/or semiconductor and/or conductive polymer and optically conductive oxides or 
sulphides, while the functional zone is made of organic, metalorganic . and non- 
organic materials, and in the functional zone molecular and/or crystalline structure 
instilled are various types of active elements as well as their combinations with each 
other and/or clusters based on the elements, which change their state or positipn 
under influence of external electric field and/or light radiation. 

2. A memory cell as in 1, distinctive in that the electrode, is implemented as several 
elements, separated from ^ach other in space and electrically. 

3. A memory cell as in 1 and 2, distinctive in that the electrode consists.of two or three 
separate elements placed on top of the functional zone. 

4. A memory cell as in I, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
positive or negative ions, including molecular ions. 

5. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on composites of organic, metalorganic and non-organic materials 
with instilled clusters based on solid electrolytes. 

6. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
molecules and/6r ions with electric dipole moment. 

7. A memory cell as in I, distinctive in that the functional zone is implemented as an 
active layer based cn composites of organic, metaloiiganic ana non-organic materials 
with instilled clusters based on solid polymer and non-organic ferroelectrics. 
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8. A memory cell as in 1, distinctive in that the functional zone is iniplerhented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
donor and acceptor molecules. 

9. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
organic and/or non-organic salts and/or acids and/or water molecules. 

10. A memory qell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
molecules able to dissociate in an electric field and/or under light radiation. 

11. A memory cell as in I, distinctive in that the functional zone is unpleniented as an 
active layer based on organic, metalorganic and non-organic materials with instilled 
non-organic and/of metalorganic and/or organic salts and/or molecules with variable 
valency of metals or atomic groups contained in them. 

12. A memory cell as in 1, distinctive in that the functional zone is implemented as an 
active layer based on organic and metalorganic conjugate polymers with active 
elements built into the main circuit and/or connected to the circuit or to the plane 
and/or built into the structure, with the demerits forming or not forming a light 
emitting structure 

13. A memory cell as in 1, distinctive in that the functional zone is implemented as a 
multilayer structure consisting of several different active layers made of organic, 
metalorganic and non-organic materials, where into the molecular and/or crystalline 
structure instilled are active elements and/or clusters based on them, which change 
their states and/or positions under influence of an extemal electric field and/or a li^t 
radiation. 

14. A memory cell as in 13, distinctive in that for the functional zone a multilayer 
structure is used consisting of several active, passive, barrier, light emitting and light 
sensing layers separated between each other by electrodes of different active layers 
made of organic, metalorganic and non-organic materials where mto the molecular 
and/or ciystalline structure instilled are. active element and/or clusters based on them, 
changing their states and/or positions under influence of an extemal electric field 
and/or a light radiation. 
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15. A memory cell as in 14, distinctive in that for the functional zone a multilayer 
structure is used, consisting of alternating active and passive layers with elements of 
optical or electric decoupling. 

16. A memory cell as in 14, distinctive in that the passive layers are made of organic, 
metalorganic and non-organic materials, which are donors and/or acceptors of charge 
carriers and are ion and/or electronic conductors. 

17. A memory cell as in 14, distinctive in that the barrier layer is made of materials with 
high electronic conductivity and low ion conductivity. 

18. A memory cell as in 14, distinctive in that for the functional zone a two-layer 
stmcture is used, consisting of an active layer and a passive layer. 

19. A memory cell as in 14, distinctive in that for the functional zone a two-layer 
structure is used, where one layer is made of qnietalorganic and nonrorganic materials 
and has high electronic and low ion conductivity, while the other layer is passive. 

20. A memory cell as in 14, distinctive in that for the functional zone a three-layer 
structure is used, with outer active layers and a barrier layer placed between them. 

21. A memory cell as in 14, distinctive in that for the functional zone a four-layer 
structure is used, with two active layers, separated by the third, barrier layer, where 
the fourth layer is passive. 

22. A memory cell as in 14, distinctive in that for the functional zone a fwe-layer 
structure is used, with two outer passive layers and two active layers placed between 

. the passive ones and separated by the fiftti, barrier layer. 

23. A memory cell as in 15, distinctive in that the electric decoupling element is 
implemented as an additional electrode made of an electro conductive inaterial and a 
layer of semiconductor and/or organic material forming a diode structure. 

24. A memory cell . as in 15, distinctive in that the electric decoupling elements are 
implemented as an additional electrode niade of an electro conductive and optically 
transparent material and a layer of semiconductor and/or organic material fonnmg 

. either a photo resistance or a photo sensor element. 

25. A memory cell as in 15, distinctive in that the electric decoupling element is 
implemented as an additional electrode made of an electro conductive material two 
layeris of semiconductor and/or. organic materials separated by a second additional 
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electrode made of an electro conductive and optically transparent material and 
forming a photodiode or a light emitting structure znd a photo resistance or a photo 
sensor element. 
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ABSTRACT 



The invention is in the field of Computer Engineering and can be used in memory 
devices for various computers, specifically in developing a universal memory system 
with high data reading and writing speed along with capabilities for long tqrm storage and 
high ihfonnation density, as well as in developing video and audio equipment of a new 
generation, in developing associative memory systems, and in creating synapses (electric 
circuit elements with programmable electric resistance) for neuronal nets. The lack of 
such an element holds back the development of true neuronal computers. 

The invention is based on the task of creating an essentially new kind of memory 
cell that would allow to store several bits of data, would have fast resistance switching 
and require low operating voltage but at the same time would allow to combine its 
manufacturing technology with the modem semiconductor manufacturing technology. 

Fig. 6 shows an implementation option of the claimed memory cell containing 
two. continuous aluminum electrodes 1 and 2 between which there is a multilayer 
functional zone consisting of one active layer 3, one barrier layer 4 and one passive layer 
5. This structure of the functional zone allows to change electric resistance of the active 
zone and/or form highly conductive areas or lines with metallic conduction in the active 
zone under the influence of the external electric field and/or its light emission on the 
memory celljand to retain its electric resistance for long periods of time without applying 
external electric fields. 

The memory cell is advantageously distinctive from the currently used single bit 
memory elements, in that it can store several bits of infonmation. The data storage time 
depends on the memory cell structure, the material used for the functional zone and the 
writing mode. It can vary fi-om several seconds (can be used to build dynamic memory) 
to several years (can be used for building long tenn memory, such as Flash memory). It 
is possible to create universal memory that can work in both dynamic and long-term 
modes, depending on the data-writing mode. 
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